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@ Optimum conditions in routine operation 
are provided for at the Hudson Steam Plant 
of Rockland Light and Power Company. This Bailey 


new station at Tomkins Cove. New York. 


Keeping 








Btu's 
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at Tomkins Cove} 


q 


Bailey Three-element Feed Water Control 
Bailey Steam Temperature Control 
Coal-Air Temperature Control 
Bailey Three-element Condensate Control 


keeps Btu’s in line with a complete installation It’s easy to keep Btu’s in line with co-ordinated 


of Bailey Boiler Controls, all co-ordinated to controls engineered to fit your plant. 


work as a team in directing the efficient use : oe 
Call your local Bailey Engineer for recom- 


of heat energy. 


The installation includes: 


Bailey Combustion Control 


Bailey Boiler Control 
Panels for 200,000 Ib per 
hour capacity, 880 psi, 
900° F pulverized coal- 
fired boiler at the Hudson 
Steam Plant of Rockland 
Light and Power Company, 
Tomkins Cove, New York. 
All Boiler Controls are 
co-ordinated to insure 
efficient handling of the 
heat energy released in 
combustion. 


mendations on how meters and controls can 




















help you to get more useable heat energy 


from your fuels. 
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Thermal Conductivity Laboratory 


(Control panel of equipment used in measurement of thermal conductivity of insulations. Precise measurement of thermal conductivity is essential in the 
development of insulating brick, insulating and refractory cements, pipe coverings, and other types of insulations. At the right is another testing devi 
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The Common Man 


N the minds of American school chilcren at the 
beginning of the twentieth century, and indeed be- 

fore and since that period, the word revolution had an 
almost sacred significance. For them it meant the War 
for Independence, the great conflict between the Ameri- 
can colonies and the mother country, which marked the 
political origin of the United States of America. If to- 
day the word in general usage arouses less noble senti- 
ments in our minds, it is because we value our political 
heritage so highly that we view with apprehension, 
distrust, and violent objection the efforts of minori- 
ties to overthrow our government or radically to change 
the form of it by subtle though peaceful means. 

Revolution was characteristic of the seventeenth 
century. Side by side with the American Revolution 
the western world witnessed the French Revolution. 
Men who found themes and inspiration for their literary 
works in the great upheaval of political philosophy 
that was symptomatic of that era, were known as the 
Revolutionary Poets. The extensive changes in living 
standards that were introduced by the use of steam power 
and the machine gave rise to the Industrial Revolution. 
Darwin and his contemporaries, who were inquiring 
into the fundamentals of the biological sciences, had 
not popularized the term evolution, that slower and 
more orderly process of change of which revolutions 
mark the more dramatic epochs in human affairs. 
Bloodless or bloody as these events may have been, 
they mark steps in a procession of changes that origi- 
nated in the minds of men, and their counterparts are 
troubling us today. 

With the breakdown of authority—traditional, im- 
posed, revealed—because of the work of philosophers 
and scientists, the Concept of the relationship of man 
to his fellow man and to the state took on a new signifi- 
cance in the western world, in which the dignity of man 
held a key position. The inspiring words, ‘‘liberty, 
equality, fraternity,’’ awakened men to the promise of a 
hew cra, vitalized them into action, gave them courage 
to face the consequences of those actions, dulled the 
sting of temporary defeat, sustained their faith in times 
of adversity, and made them heroic in sacrifice. It was 
the age of the common man whose destiny lay in his 
own hands, who exchanged the burden of imposed 
authority for the more difficult one of responsible 
citizenship in a free society, a position in which he has no 
one to blame for his misfortunes and no one to look to 
tO maintain life, liberty, and the pursuit of happiness 
but himself. 


Although the nineteenth and twentieth centuries 
glorified the common man in the western world, they 
also laid burdens of self-preservation and self-discipline 
on him, accentuated the differences between his status 
and that of men in other parts of the world, and provided 
the opportunities for conflict between him and those who 
still adhere to authoritarian philosophies and submerge 
the dignity and importance of the individual in the 
service of the state. It is no longer possible to rely upon 
geographical or political isolation to safeguard a Utopia 
from debasement and destruction. And even if the 
integrity and security of the common man could be 
safeguarded by such means, ideas would not be excluded 
from men’s minds because of them. The common man 
needs more than to be Jet alone to pursue his aimless way 
in a fool's paradise of constitutional rights and privileges 
that outsiders will not respect and that insiders will 
usurp when disunity, waning faith, and false doctrines 
weaken the eternal vigilance that is the price of liberty. 
He needs to develop some uncommon qualities. 


The Uncommon Man 


IEWING the dangers that beset the common man 

and the society in which he lives, persons who are 
passionately devoted to his interests and welfare, to the 
preservation of his rights, and to the advancement of his 
forms of government, have recently called attention to the 
need for the uncommon man. A dispatch to The New 
York Times of last November states that Herbert Hoover, 
in a message to educators and business leaders, called 
upon American colleges to develop ‘‘uncommon men and 
women who can undertake leadership in the nation.”’ 

“It is a curious fact,’ Mr. Hoover is reported to have 
said, ‘“‘that when we get sick we want an uncommon 
doctor. If we have a construction job, we want an 
uncommon engineer. When we get into war, we dread- 
fully want an uncommon admiral and an uncommon 
general. Only when we get into politics are we content 
with the common man. Our full hope of re- 
covery in the moral and spiritual world is a wealth of 
uncommon men and women among our people. It is 
our educational institutions that must promote and 
train them We must have this uncommon sort 
of men and women, if we are to have leadership in 
government, in science, in education, in the professions, 
and in the home.”’ 

In a dispatch to the same newspaper under date of 
April 10, 1949, Sir Norman Angell is quoted as saying: 
‘The greatest service we can do the common man today 
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is to abolish him and make all men uncommon.”’ Sir 
Norman is reported to have pleaded for a ‘moral sense,’ 
described as ‘‘a sense of the fallibility of our judgment,”’ 
and to have deplored a general failure ‘“‘to emphasize 
the truth that only by intellectual discipline can we do 
our duty in the political and social fields."” 

‘‘When we come to a conclusion,” he asserted, ‘“‘we 
stand outside the matter with which we deal; but when 
we are concerned to judge political and social affairs, we, 
our tempers, our passions, our desires, our fanati- 
cisms, are the raw material of judgment. If it is to be de- 
pendable in the very least degree, then it will be by 
virtue of a moral quality upon which, I suggest, our 
moralists have perhaps placed altogether too little 
emphasis.” 

In a world preoccupied with concern for the common 
man and the “‘things’’ that are too frequently cited as a 
measure of his standard of living and his sense of satis- 
faction, it is gratifying to know that two prominent 
persons recognize that the common man’s need is for un- 
common qualities of intelligence and leadership, and that 
our judgments of political and social matters must be 
imbued with a moral quality. 


Value Judgments 


T would be vastly to the credit of the engineering pro- 

fession if its members were entitled to public recogni- 
tion as common men who possess uncommon qualities. 
This is a high ideal, but it is the least that should be 
expected of professional men. Toward the realization of 
this ideal the engineering societies and the engineering 
colleges have been striving ever since engineers first 
developed a professional consciousness and a sense of 
obligation and responsibility to their fellow men. 

Particularly since the first World War have programs 
to this end been purposeful, and accomplishments en- 
couraging. The numerous highly specialized courses of 
thirty and mote years ago, were reconstituted, as a re- 
sult of studies made by SPEE, into curriculums based 
largely upon the physical sciences and their engineering 
applications. More recently the technological group 
of courses has been paralleled by another representing 
the socioeconomic stem of studies. Breadth and depth 
have been afforded engineering students by these means; 
and in addition to the all-important factor of technical 
competence in some line of engineering practice there 
has been stimulated an interest in and a desire to par- 
ticipate in the nonengineering phases of human affairs. 
Nor have the teachers of engineering and administrators 
of engineering colleges been forced to carry on these 
developments unaided. Engineering societies have 
helped materially through their own programs in these 
areas; and collectively, in the Engineers’ Council for 
Professional Development, they have attacked with en- 
thusiasm and with considerable success such tasks as 
guidance and counseling of precollege students, the ac- 
crediting of engineering curriculums, the training of 


engineering graduates to become fully professional men, 
and the recognition of professional status by means of 
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the license and election to full membership. As a re- 
sult of these endeavors, the engineering profession has 
grown in stature and quality at a time when public 
need and public confidence were great. 

There remains, as Robert E. Doherty pointed out 
recently, a need for the development of value judgments 
in engineering education, if the engineering profession 
is to continue its growth and if it is to exercise the full 
potentialities for leadership that lie ahead of it. Presi- 
dent Doherty stated his thesis in the following manner: 

“Under the American system, professional men largely) 
set the fundamental pattern of national life. The char- 
acter of that pattern depends not alone upon their 
technical ability, nor yet upon whatever ability they 
may have in dealing with human and social situations; 
it also depends—depends critically—upon their atti- 
tudes, upon the way they look at things. These at- 
titudes have some of their principal roots in value judg- 
ments; and these value judgments in turn depend 
critically—or perhaps I should say can depend critically— 
upon education. Therefore any program for the de- 
velopment of an electrical engineer, or of any other 
professional man for that matter, must recognize this 
fact, or else fall far short of what I believe is now re- 
quired for an enduring America. In other words, the 
ends toward which abilities are used are just as important 
in determining the outcome in national life and in- 
dividual life as the abilities themselves, and those ends 
are determined when values are adopted. Hence 
recognition of the critical role of value judgments, and 
therefore of the importance of cultivating intelligent 
procedure in arriving at them, are educational ‘musts’ of 
the first order.” 

In the development of his thesis President Doherty 
cited three stages in the achievement of intellectual 
competence and maturity: In the first stage, one learns 
merely facts; in the second, one selects and pulls to- 
gether related facts and information, in the chird, one 
acquires “‘the disciplined ability to analyze and the 
creative ability to devise means to an end.’’ The task 
with which President Doherty is primarily concerned is 
“how to help the student achieve the second and third 
stages in connection with values. How can we help 
him to discriminate among values and to arrive at in- 
telligent judgments? How can we best guide him to an 
effort to relate these value judgments to each other? 
How can we help him to learn how to use them as 4 
basis for deciding what to do in practical situations?”’ 

Discussion of how engineering students may be trained 
to make value judgments is beyond the scope of this 
comment, the purpose of which is to emphasize the 
importance of this element of professional education 
that President Doherty has called to our attention. No 
sane man will question the desirability of attempting 
to develop value judgments, regardless of the methods 
used. He would hope that students might be trained 
to develop skill in the use of this useful intellectual! ap- 
proach to all problems and thereby enrich the enginecring 
profession and our national life, and he can believe that 
the ability to form correct value judgments will make 
uncommon out of common men. 
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FIG. | COAL-HYDROGENATION DEMONSTRATION PLANT OF THE BUREAU OF MINES AT LOUISIANA, MO. 


COAL HYDROGENATION 


Summary of Process and Brief Description of Special Equipment 


Used in Demonstration Plant at Louisiana, Missourz’ 


By J. A. MARKOVITS* 


OFFICE OF SYNTHETIC LIQUID FUFLS, LOUISIANA, MO 


OAL has been hydrogenated in Germany on a rather ex 
tensive scale for the past 20 years, but the process is new 
to the United States. In the Coal Hydrogenation Dem- 

onstration Plant at Louisiana, Mo., 10,000 psi operating pres- 
sures are combined with temperatures up to 1000 F, and the 
materials to be processed at these conditions range from gases to 
mixtures Of viscous liquids containing high percentages of 
abrasive solid particles. These service conditions presented 
unusual engineering problems, and the use of special equipment. 
Few items were commercially available for the chosen process. 
Where there was a choice between importing equipment from 
Germany or building it here, the latter was done. It was the 
hard way, but it was considered desirable in order to acquire 
design “‘know-how"’ and to give American manufacturers an 
idea of the basic requirements for the design of future com- 
mercial-size plants. Within the limitations of the project the 
equipment was chosen and sized so that the results of opera- 
tions would be representative of those expected in modern 
full-scale hydrogenation plants 

The demonstration plant was designed and built by the 
Bechtel Corporation, San Francisco, Calif., in co-operation 
with the Bureau of Mines, Fig. 1. 


' Published by permission of the Director, Bureau of Mines, U. S. 
‘Partment of the Interior, Washington, D. C. 

" Assistant Chief, Coal-to-Oil Demonstration Branch. 

Or presentation at the Petroleum Division Conference, Oklahoma 


City, Okla., October 2-5, 1949, of Taz AmMERicAN SociETy oF MECHANI- 
CAL ENGINEERS 


BRIEF DESCRIPTION OF PROCESS 

The primary chemical difference between coal and crude 
petroleum is that there is approximately twice as much hydro- 
gen in the latter. Thus for the hydrogenation of coal to 
finished gasoline, hydrogen amounting to approximately 9 per 
cent of the weight of the moisture and ash-free coal has to be 
combined with the coal to form the products. 

The plant was designed to operate at the 700 atm pressure 
level, in two major steps. Liquid-phase hydrogenation ac- 
complishes liquefaction of coal, and vapor-phase hydrogenation 
converts the liquefied coal to gasoline and by-products. The 
output of the plant will be 200 to 300 bbl of gasoline per day, 
depending upon the coal and catalyst used. Fig. 2 is a flow 
sheet, and Fig. 3 is a view of the plant looking at the converter 
stalls. 

The raw coal is first crushed to minus */4-in. size, then pul- 
verized to minus 60-mesh in a ball mill and dried to 1 or 2 per 
cent moisture content by a gas-fired recirculating drier. The 
pulverized coal is mixed with a small quantity of catalyst, such 
as iron oxide or tin oxalate and with heavy oil, previously ob- 
tained from the liquid-phase process, into a paste containing 
approximately 47 per cent solids. 

The viscous paste is injected into the paste preheater by 
stcam-driven plunger pumps, working at 10,000 psi. The pre- 
heater is of modified radiant type, in which the high-pressure 
tubing is protected by a superheated-steam jacket. A small 
amount of hydrogen is injected into the paste before it enters 


553 












































































































=a Lidl 
—-_ oe ma we owe u- "PTR e&=oC~™~ 
irret oor? 7 atte emp Sant Me Sie tl NGM ny A a te Z OR a RIN as a DS ts TIES ae - ajavebe a 
9 
Z 
= LaaHs MOTTA ssa00ud NOLLV NaI DOUGAH-TVO)O Z “Old 
wl 
Zz -—_—<-——--O 
' 
Oo aev . &S 
Z nail sr i da li " ’ WOLLWTNLSO KEV TS 
if que, Ov i-s2_ @hos04$ wad 
ea) so9 voe7 CUT dl wr. el _ bn sed gev2i-d 10 word 
_ i€ 9 Of-4 eae voed dwng ——uer a70" -Ts wo ---- ome 
UTP : 
wm9yo'y ord 
Z. 
< 
= 6,@ig 0° 
Ss) ee.-4 
ea) 
tA 
e%jj0809| Oys gon) On Od 
pala (u a: 
Z, 9 JOVWNVL en 
95. Wot £2-7 ag PNT rons 
ou -_ 
i} ti 
22-A 
_ 
8eVv2-d\—< 0M 
jou alittle aev's2-d -_— 8 10,/0000D 
ANIANLV3NL wOrO!T yperz oy on—— 2 
4yo"z 
ST da) £17 | 44 























Ea | (per 
é eey i-" ae 


{uy 
~ men SSR = 3 080d 
iInvid Noli yevasud 3iSvd la 


280'v-9d 
700n 



































bitbd : ss 
[NWid NOlLVUWdaud ~1V09 
aev i-d Wwnd we 
HL — s 
ay 405) 
soxjm 42408 ve O 4 ——_ s0pees 
5/0j0¥O VII Joep, |sepees | buona a On tey 
que] ih Za 70))/88019 s0pees nis i! 40000} 
Cu sAtOOW oe . om \ td y201 
” rT MLILE) AvoD 20/P 08 ~(Kusjae 0278 1040 





y 4“ 409 
110 . OE Md 0.4) 10 
i wang 
e800 10/0W0 


evoj2A9 L. — euoj24D 
$00 “seuopsag?PO" 











554 





Pe ee ene 
om 





Ps 
: 
* 


NG 


i 


Paar Tie bees 














Se. Aid 


SE be sve 


Lig) eerie. 





Jury, 1949 


555 





FIG. } STALLS OF HEAVY REINFORCED CONCRETE 


ENCLOSE ON THREE 


SIDES THE GIANT CHROME-STEEL CONVERTER VESSELS IN 


WHICH COAL IS TRANSFORMED INTO OIL 


the preheater, to reduce the viscosity, and it is heated in the 
first section to about §70 F. At this stage, additional hot hy- 
drogen and recycle heavy oil are added to jump the temperature 
to the 640 F level, circumventing coal-swelling difficulties 
that would occur around 600 F. After passing through the re- 
mainder of the preheater, the mixture leaves at about 815 F and 
passes into the first of two converters. For 95 per cent con- 
version of the coal to liquid and gascous products, the residence 
time is approximately lhr. The reaction is highly exothermic, 
and to maintain the reaction temperature at 930 F, cooling 
hydrogen is added to the converters in controlled amounts at 
different points. 

After the second converter, the reacted products enter the 

‘hot catchpot’’ where the hydrogen and light ends separate 
from the solid-containing heavy-oil fraction. *“‘Letting down” 
the heavy oil to near atmospheric pressure is the next step. 
This is extremely difficult, because the hot liquid contains large 
volumes of absorbed gases and up to 30 per cent of abrasive 
The heavy oil is freed from ash, catalyst, and unreacted 
centrifuging or by flash distillation with 1100 F super- 
heated steam. The oil fraction constitutes the bulk of the past- 
ing oil used in the process. 

The gases and vapors leaving the top of the hot catchpot are 
Cooled in a heat-exchanger system, and the condensed liquid and 
vapor are separated in the ‘‘cold catchpot."’ The gas from the 
cold catchpor, containing about 70 per cent hydrogen, is mixed 
with water at full operating pressure to remove NHs3, H,S, and 
water-soluble salts, and is washed with oil to separate the light 
hydrocarbons. After this purification the hydrogen stream is 
recycled through the system with fresh make-up hydrogen. 
The liquid products from the cold catchpot and from the wash- 
oil scrubber go through let-down systems, where the pressure is 
teduced in two steps, first to 25 and then to 7 atm, and are then 
charged to the distillation unit. 

The bottoms from the liquid-phase distillation unit join the 


solids 


coal by 


pasting-oil stream. Gasoline, naphtha, and middle-oil cuts 
are separated to establish weight relations and to prepare, by 
blending, a feed stock of uniform composition for the vapor- 
phase hydrogenation. This stock is combined with a nearly 
equal amount of vapor-phase recycle middle oil and saturated 
with H.S or with sulphur for the vapor-phase hydrogenation 
step. The addition of some form of sulphur is necessary to 
preserve the activity of the vapor-phase catalyst. 

The vapor-phase injection pumps, working at 10,000 psi, 
feed the charge, to which hydrogen is added, through a feed- 
product exchanger and a radiant-type vapor-phase preheater. 
The stream leaves the preheater completely vaporized. This 
vapor enters a single converter containing six fixed catalyst beds. 
The catalyst is fuller’s earth, treated with 7.5 per cent hydro- 
fluoric acid and impregnated with compounds of zinc, molyb- 
denum, chromium, and sulphur. The catalyst is very rugged 
and at 700 atm performs the triple duty of the former German 
saturation, splitting, and dehydrogenation operations. The 
reaction is quite sensitive to temperature variations, and re- 
circulated cooling hydrogen is added at every tray to keep the 
temperature between the 912 and 930 F operating limits. After 
the reaction is balanced, the feed-product exchanger provides 
most of the heat necessary, and the duty of the preheater be- 
comes negligible. 

The products then pass through a cooler and a cold catchpot, 
where the condensed oil and hydrogen are separated. The hy- 
drogen is returned to the circulating compressor, and the liquid 
passes through a two-step let-down system to the vapor-phase 
distillation unit. The bottoms are recirculated to the vapor- 
phase hydrogenation system; the overhead is stabilized to a 10- 
lb RVP gasoline, washed with caustic and water, and sent to 
final storage. Tail gases pass through an absorber before being 
used for fuel. Ammonia, COs, and H,S liquors are treated with 
sulphuric acid before going to the sewer, and the recovered H2S 
is utilized to saturate the vapor-phase charge. 
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Make-up hydrogen of about 11 per cent by weight of the 
moisture and ash-free coal is furnished from the former Missouri 
Ordnance Works natural-gas reformer, scrubber, and compressor 
system. Here natural gas is cracked with steam at 1700 F, 
and ‘the resulting Hz and CO are shifted with more steam at 800 
F to He and COy. The mixture is stored in a 300,000-cu-ft gas 
holder and compressed through three stages of a 7-stage 210,000- 
cfh-capacity compressor to 450 psi, at which pressure the CO, 
is scrubbed out with water. After the 7th stage, around 11,000 
psi, the remaining CO is removed by catalytic reaction into 
methane and water. The resulting 97 per cent pure hydrogen is 
ready for injection into the gas-circulating system. 


HIGH-PRESSURE VESSELS 


The largest forged vessels in the plant are the converters. 
A 3-in. asbestos-cement layer is placed between the 900 F reac- 
tion basket and the shell, holding the shell temperature below 
500 F. This internal insulation permits the full utilization of 
the low-temperature properties of steel, reduces temperature 
stresses, and minimizes hydrogen attack. 

The liquid-phase converters, V-1 and V-4, are alloy-steel 
forgings, 32 in: ID, 49'/: in. OD, and 39 ft long. The heads 
are §7-in-diam, 21'/:-in-thick, flat steel forgings, and are pro- 
vided with openings for the coal paste, hydrogen, and the prod- 
ucts. There are no openings in the converter shell. -The 
shell steel is 3 per cent chrome alloy with 0.65 per cent nickel, 
0.30 per cent molybdenum, and 0.25 per cent carbon, having an 
ultimate tensile strength of 100,000 psi, and an elastic limit of 
55,000 psi. Past experience has shown that a minimum of 3 per 
cent chromium is desirable to resist the penetration of hydrogen, 
and the corrosive effect of H2S at 500 F and 10,000 psi. 

The API-ASME Code stipulates that when pressure vessels 
have a wall thickness greater than 10 per cent of the inside 
diameter, the Lamé formula, based on the maximum principal 
stress theory, shall be used in determining the required wall 
dimensions. The maximum allowable stress was taken at 
25,000 psi, which is less than one half of the elastic limit, and 
using this formula, the required wall thickness became 8°/, 
In. 

The converter heads are subjected to more severe temperature 
conditions than the shell, and a higher-chrome alloy stecl was 
selected. The head-thickness calculation was based on Roark's 
formula for flat bolted cover plates, and with safety factors re- 
sulted in a 21'/;in-thick forging. The head steel is 4 to 6 per 
cent chrome with 1 to 1.25 per cent nickel, and 0.40 to 0.80 
per cent molybdenum. The head studs, of which there are 12 
in each head on a 45'/--in-diam bolt circle, are 53/4 in. diam of 
SAE-4340, with an ultimate tensile strength of 120,000 psi, and 
an elastic limit of 90,000 psi. The stud nuts are of SAE-4140, 
with an ultimate tensile strength of 100,000 psi, and an elastic 
limit of 70,000 psi. The shell weighs 80 tons, each head adds 
7'/2 tons, and the assembled converter, with internals, weighs 
about 105 tons. 

The asbestos-cement lining for the converter shell is mixed 
in the proportion of 1:1:1 by volume of granulated asbestos, 
quick-setting Portland cement, and water. The mixture is 
poured and tamped in sections in the annular space between the 
shell and the basket. The basket is stainless steel, ASTM- 
A240-347, and has a reaction space of about 130 cu ft. This 
steel was chosen for its good hydrogen and corrosive gas re- 
sistance at temperatures up to 1000 F. The basket is 25'/, 
in. ID, with '/,in-thick wall, perforated with *°/\s-in-diameter 
holes on 3-in. centers for pressure equalization. 

The self-sealing gasket of SAE-1020 steel is of triangular 
cross section. About 0.002-in. copper plating was added to the 


polished gasket faces, which improves the seal considerably by 
climinating the galling of contact surfaces during fluctuation 
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in pressure. The initial seal is created on opposite tips of the 
gasket by the bolting force. The gasket becomes deformed 
after internal pressure is applied, as shown by dotted lines in 
Fig. 4. Scaling actually takes place along faces marked a and } 
in the cross section. The soft-iron gasket is of small cross 
section, and the internal pressure forces the entire gasket to ex 


* pand in diameter when the pressure forces the bolted head away 


from the shell. 

Temperature Measurements within the converters are taken 
through centrally located 40-ft-long, 2-in-OD and 7/s-in-ID, 
scamless-steel pyrometer tubes. Each tube, held in place by 
several steel spiders, has a closed bottom and is designed to 
withstand an external pressure of 10,300 psi at 1000 F. _ Inside 
of the tube is a '/s-in. schedule-40 pipe of ASTM-A276- 304 
stainless steel, to which 6 thermocouple elements are attached 
on 6-ft centers. The measurements at the various levels are 
transmitted from these clements to recording instruments 
located in the control house. 

The vapor-phase converter is similar to the liquid-phase 
converters; the main difference is in the internal arrangement 

The catalyst space in the basket is subdivided into six com- 
partments by perforated grids covered by a wire screen to sup- 
port the 10-mm-diam X 10-mm-long pelleted catalyst. The 
grids also provide uniform distribution for the cooling hydro- 
gen gas supplied to the bottom of each grid by separate * «-in 
lines introduced through the top head. 

The general construction and dimensions of the hot catchpot 
are similar to the liquid-phase converters, except that the shell 
is shorter. The normal level of the liquid in the pot is about 
5 ft above the bottom. To prevent settling of solids and 
coking at the bottom of the pot, \/yin-size perforated 
schedule-40 pipe, bent to a 23'/,-in-diam ring is provided 4 
few inches above the bottom for agitating and cooling the liquid 
with hydrogen. 

Measuring and regulating the liquid level in the hot catch- 
pot is a very important but troublesome operating function, 
and, in an attempt to make it foolproof, various methods wert 
provided and are expected to work simultaneously. The pri- 
mary method consists of introducing hydrogen into the liquid 
and the vapor space of the hot catchpot and measuring th 
difference in pressure between the two lines as an indication o 
the height of the liquid. An automatic level control and an 
independent manual-control arrangement are working on this 
principle. It should be noted that the total pressure is around 
10,000 psi, whereas the head variation is but a few feet. 
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Another method of controlling the hot catchpot level works 
on the principle that liquids or vapors of different specific 
gravity, which come between a radium source and a Geiger 
Mueller detector, have a different degree of gamma-ray ab 
sorption which is not influenced by temperature, pressure, or 
chemical composition of the liquid in the vessel. The changing 
rate of gamma rays striking the detector causes variations in 
the electrical impulses. These impulses are amplified and elec- 
trically transmitted to an electronic recording controller. 
The detector utilizes the penetrating power of gamma rays from 
an iridium-platinum needle containing a small amount of 
radium salt mounted on the pyrometer tube to a gamma-ray 
detector on the outside of the vessel. 

The temperature of the hot catchpot contents is also observed 
by pyrometer readings, but the pyrometer tube in this case 
extends from the bottom up 

Fig. 5 shows the arrangement and dimensions of the cold 
catchpots V-8 and V-508. The arrangement of the product 
inlet line will provide efficient separation of gases from liquids 
without foaming. At the elevation of the impinging stream 
the vessel is lined with an interchangeable carbon-steel wear 


cylinder The shell-steel analysis is 2.50 to 3.25 per cent 


nickel, 0.75 per cent chromium, and 0.30 to 0.40 per cent molyb- 
denum, the heads are carbon steel, and head studs, nuts, and 
gaskets are the same as for the converters and the hot 


catchpot 

Since the normal operating temperatures are below 150 F, 
the cold catchpots are neither insulated nor lined on the inside. 

Compressor suction traps V-22 and V-513, and wash-oil 
scrubber V-11 are similar to the cold catchpots, work under 
similar pressure-temperature conditions, and are made of the 
same materials. All high-pressure vessels described in the fore- 
going are of forged construction. However, during the ini- 
tial stages of plant design, consideration was given to layer 
vessels and to the spirally wound vessels (Wickelofen) still in 
the industrial development stage in Germany. The carbon- 
stecl-plate layer vessels proved to be too heavy and expensive, 
while the spirally wound vessels were not available from 
American manufacturers. 

All high-pressure vessels are located within a heavy-walled 
reintorced-concrete structure 193 ft long, 28 ft wide, and 58 
ft high, which is open on the topand to the rear. To minimize 
the danger of possible fires or explosions, the structure is di- 
vided into 6 stalls by 14-in. concrete walls. A 130-ton gantry 
crane with a 70-ft lift on a 365-ft craneway straddles the struc- 
ture and facilitates handling of the heavy equipment. 


PREHEATERS 
The design of the liquid-phase paste preheater F-1, is quite 
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original. European paste preheaters were all of the convection 
type, in which tubes are not exposed to radiation, and the 
temperature of the combustion gases is regulated by fluc-gas 
recirculation. The possibility of dangerous overheating is re- 
mote; but to provide the necessary surface, fins were added 
outside the tubes. The welding of fins is very difficult, and 
American manufacturers hesitated to bid on a convection-type 
heater for the demonstration plant. They advocated the 
simpler oil-refining-type radiant heater, with low heat densi 
ties corresponding to the high viscosity of the paste. 

Comparing the two methods, it was found that the per- 
missible over-all heat-transfer rate is approximately the same 
in both cases. This is governed by the film coefficient of the 
paste, which depends primarily on the viscosity. Due to 
temperature changes, the viscosity of coal pastes varies within 
extremely wide ranges. The approximate behavior of coal 
paste, based on German information, is illustrated in Fig. 6. 
With higher temperatures the viscosity drops and the film 
coefficient increases to a point where the vaporization of the 
pasting oil and the swelling of the coal are beginning to show 
their effects. From here on the paste tends to dry, the coal gels, 
and the film coefficient drops very rapidly. Above a certain 
temperature, dependent on the composition of the coal and the 
coal-to-oil ratio in the paste, liquefaction will increase heat- 
transfer rates with gradually decreasing viscosities. From 
this it was evident that different stages of the preheating proc- 
ess have to be performed in separate sections of the preheater, each 
under carefully controlled optimum temperature conditions. 
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After accepting the radiant-type preheater principle, it was 
decided that very low heat densities will be used; and, for addi- 
tional protection against overheating of the high-pressure pre- 
heater tubes, a thin layer of highly turbulent superheated- 
steam blanket was provided, by jacketing the tubes with 4 to 6 
chrome-molybdenum pipe. 

The heat density was selected on the basis of German labora- 
tory tests and safe commercial data. The governing critical 
temperature is the tube-metal temperature at the paste outlet, 
and this was kept below 1000 F for safety. Fig 7 is a heat- 
transfer diagram showing temperature distribution at this 
critical point. It may be noted that the uniformity of the 
annular space between the two tubes is secured with a helical 
metal rib of 24 in. pitch with a resultant spiral steam motion. 

Calculations indicate that the over-all heat-transfer rate of the 
last cell is 17.9 Bru/sq ft/deg F/hr, whereas the paste-film coeffi- 
cient is 19.85. It is evident that the heat-transfer loss through 
the two tubes and the steam jacket amounts to only 1.95 Btu or 
11 per cent, and the heat-transfer rate is governed overwhelm- 
ingly by the paste film. In a similar calculation made for a 
convection-type preheater, where the ratio of the inside tube- 
wall surface to the finned outside surface was 1:20, the over-all 
heat-transfer rate was 17.15 Bru with the same paste coefficient. 

Each of the four preheater cells is separately fired by gas with 
two vertically arranged burners. The jacketed hairpin tubes 
are vertical on 15-in. centers located along the side walls of the 
cells. 

Inside the heavy-walled inner tube the paste flows in series 
through the coils of the four cells. Superheated steam at 400 
psi and 750 F enters the jacket near the paste inlet and flows 
concurrent with the paste. Table 1 gives the design data for 
this preheater. 

Contrary to European practice, the vapor-phase preheater, 
F-502, is also of the radiant type, but the tubes are horizontal 
and are not jacketed. The single-cell furnace is fired by three 
vertically arranged gas burners. The vapor-phase charging 
stock is split and flows in two symmetrical streams through the 
2'/-in-OD X 1'/,-in-ID tubing of ASTM-A271-316 specifica- 
tions. Preheater duty is 1,890,000 Bru per hr. The 30 tubes 
have 378 sq ft surface based on the outside diameter. Heat 
density is 5000 Btu per sq ft. 


HEAT EXCHANGERS AND COOLERS . 


High reaction temperatures of the hydrogenation process 
make economical heat utilization important. Only exchangers 
operating at 10,000 psi pressure are discussed where extremely 
high heat-transfer rates may be realized in the gas phase. The 
exchangers are indicated on the flow diagram, Fig. 2, and are 
located in the high-pressure stall area. E-1, E-2, E-5, E-13, 
E-503, E-504, and E-505 are double-tube-type exchangers or 
coolers, consisting of jacketed hairpin coils. Tube and jacket 
materials range from carbon steel to 8 to 10 per cent chrome 
with 1 per cent molybdenum alloys, depending on the operating 
temperature. Wall thicknesses of the exchangers are designed 
to withstand the operating pressure differentials only. The 
water jackets of the coolers are standard iron pipe size. Duty 
of the exchangers and coolers range from 102,000 to 9,350,000 
Beu per hr. 

Hot catchpot bottoms cooler E-6 is air-cooled. The heavy- 
oil letdown must be cooled to approximately 375 F, and it 
leaves the hot catchpot at a rate of 3821 Ib per hr at 765 F, re- 
quiring a duty of 715,000 Bru per hr. Proper temperature con- 
trol is of importance to prevent the heavy oil from solidifying. 
The rate of letdown is fluctuating on account of the hot catch- 
pot liquid-level control arrangement. Under these conditions 


water-cooling would result in steam formation or overchilling, 
therefore a forced-draft air cooler was selected for the service. 
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Hot catchpot bottoms cooler E-6 has eight 30-ft-long, 1-in-size 
Croloy 9M hairpin coils connected for series flow. The cooling 
air stream passes downward at 58 fps through a 64-in. X 10- 
in. rectangular duct which encloses the coil. The air is sup- 
plied by a 10-hp motor-driven fan at 90 F and leaves at 134 F. 


HYDROGEN MAKE-UP AND RECIRCULATION 
Hydrogen is used in the process for four distinct purposes 


1 For the hydrogenation of the coal paste and vapor-phase 
charge. This is the make-up He produced in the He-cracking 
furnaces. 

2 To promote the flow of the feed stock through the paste 
preheater and the liquid-phase converters. 

3 To absorb part of the reaction heat and provide tempera- 
ture control for the converters. 

4 To maintain the necessary 75 per cent hydrogen partial 
pressure in the converters. 

To perform these functions an approximate 1:5 make-up to 
recycle hydrogen ratio is required. There are four recycle 
compressors, two for the liquid and two for the vapor phase 
They are manifolded so that cach can serve either phase. While 
the capacity of each compressor is ample to recirculate the re 
quired hydrogen for cither the liquid or vapor-phase system, 
the continuity of supply is so important that it is intended 
to operate two Compressors for cach System at reduced rates 

The recirculators are single-stage double-acting compressors 
with 3%/,-in. bore and 6%/s-in. stroke. Belt-driven at 15 
rpm, they are capable of recirculating 400,000 cfh of hydrogen 
at a stall pressure of 10,300 psig. Two are 150-hp induction- 
motor-driven at 600 rpm, while the other two have 150-hp 
4000-rpm impulse-steam-turbine drives, with gear reductions 
to 600 rpm before the belt drive. A by-pass is provided from 
the compressor discharge to the suction line, with a differential 
pressure valve maintaining the differential at a maximum of 
750 psi. 

Important auxiliarics are the low-pressure nitrogen system 
for blanketing the coal and paste-preparation equipment, the 
high-pressure nitrogen for purging the high-pressure equipment, 
and the high-pressure flushing-oil system which provides : 
continuous supply of oil for freeing all lines and equipment of 
solidifying heavy oil and settling solids. 


PUMPS 


In addition to conventional pumps found in modern refiner) 
practice, a few particular pump applications merit special men 
tion here. Coal-paste transfer pumps P-6A, -B, and -C are of the 
two-stage ‘‘Moyno"’ type with helical steel rotors and doubk 
helical cast-iron stators. They circulate a paste of 1285 cent 
poises viscosity at 210 F between the paste storage tank ané 
the suction of the high-pressure injection pumps. Pump 
pacities are 26 gpm, and the drivers are 7'/2-hp gear motors. 

The severe service conditions of the coal-paste injecctio 
pumps, P-7A, -B, and -C, places taem in the critical category 
Their function is to inject the coal paste into the liquid-phas 
preheater and converters. The paste has a viscosity of 47% 
centipoises at the 200 F pumping temperature, and 10,30 
psig discharge pressure. The pumps are 250-lb stcam-drives 
double-acting duplex forged-steel plunger pumps, working # 
50-lb suction and 10,300 psi discharge pressure. With 24-0 
X 25/,in. bore and 18-in. stroke, capacity is 25 gpm at 14° 
rpm, and the developed hydraulic horsepower is 150. The 
application of this time-proved direct pumping method 1s! 
promising deviation from the oil-driven hydraulic pumps us* 
previously. Oil, naphtha, and water injection pumps 4 
similar to the paste-charge pumps, except that the servi 
conditions are not quite so severe. 
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TABLE 1 
Furnace number :—F 1 
Service: liquid-phase paste preheater 
Heat duty, Bru per hr 
Paste 
Gas 
Toral 
Performance data 
Quantity input, lb per hr 
Coal paste (at 250 F 
Heavy-oil let-down (at 775 F 
Hot paste gas (at 700 F 
Total 
Steam into jacket (400 psig—7oo F 
Inlet pressure, psig 
Maximum working pressure, psig 
Pressure drop, steam, psig 


Heat input, Bru per hr 

Paste 

Gas 

Total 

Temperatures, deg F 

Paste inlet, max 

Paste outlet, max 

Steam inlet 

Steam outlet 

Paste tube, wall, max 

Steam tube wall, max 

K'’—paste film—Btu/hr/sq ft/deg F 
Surface area, inside, sq ft 
Heat density, inside, Bru/hr/sq ft 
““K''—paste tube—Bru/hr/sq ft/deg F 
Firebox temperature, deg F 
Flue-gas temperature leaving furnace, deg F 
Heat fired, Bru/hr—net heat 
Furnace efficiency, net heat, per cent 


Heavy-oil recycle pump P-9 is a steam-driven plunger-type 
surge pump. It returns hot bottoms to the preheater at 750 F 
and 10,000 psi pressure. The pump is separated from the hot 
valve block and cold clean flushing oil is the surge medium. 

P-10B is a 40-hp motor-driven vertical triplex variable-stroke 
injection pump and is used in flushing-oil service mainly to de- 
termine its adaptability for this type of work. 


HIGH-PRESSURE TUBING, FLANGES, FITTINGS, AND VALVES 


Tubing. In selecting standard tube sizes for 10,300 psi work- 
ing pressure for different temperature ranges, consideration had 
to be given to process flow requirements, prevailing tube-manu- 
facturing practices, permissible working stresses at moderate 
temperature, creep stesses at high temperatures, and to the 
effects of corrosion, erosion, and hydrogen attack. 

Considering the maximum allowable stress, it was quickly 
realized that many theories are offered to explain the failure of 
thick-walled cylinders from excessive internal pressure, giving 
widely different results at the 10,000-psi design level. The 
Maximum-principal-stress theory, in which the tangential 
stress alone is considered, proved to be the most suitable selec- 
tion 

Three different temperature groups were set up for the selec- 
tion of tubing materials: Low-temperature up to 375 F, 
medium-temperature service, 376 to 850 F, and high-tempera- 
ture 851 to 1000 F. 

For the low-temperature group seamless API-5L grade C was 
selected which has a maximum allowable stress of 22,900 psi 
2¢ 375 F. Identical tube dimensions were secured through the 
three temperature ranges by selecting alloys of similar strength 
at their respective maximum operating temperatures. This 
resulted in accepting a 9 per cent chrome, 2 per cent molybdenum 
alloy normalized and drawn at 1200 F for the medium range and 
AISI type 316 stainless steel for the high-temperature services. 
Standard tube sizes range from */s in. to 21/9 in. ID. 

Flanged Joints. Since flanged joints for 10,000 psi working 
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DESIGN DATA OF PASTE PREHEATER 
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EFFECT OF INCRUSTATION ON THE WALL TEMPERATURES — 4th PASS 
REPRESENTING ASOUT A 5mm(3/I6") INCRUSTATION 











TEMPERATURE GRADIENT THROUGH TUBE 
CELL OF PASTE PREHEATER 


FIG. 7 WALL IN LAST 


pressure are beyond the scope of existing ASA standards, new 
ones had to be devised. The German lens-ring type was chosen 
because it proved its dependability in more than 20 years of 
commercial service and had the advantages of minimum weight, 
lowest bolt load, and maximum flexibility of a ball-and-cone 
seat. The tube ends are beveled to a conical seating surface and 
are threaded for the flanges. A soft-steel lens-ring gasket with 
spherical surfaces seals the conical end of the tubes. Joint 
tightness can be achieved with a total bolt load of 21/2 times 
the total fluid load based on the area within the lens-seating 
surface. Weight of a 2'/:-in. lens-ring-type flange is about 50 
lb, the same as a 2'/y-in-size 2500-psi ASA standard flange. 
Low-temperature lens gaskets are solid. For the medium and 
high-temperature services, the bellows-type lens gaskets are 
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FIG. 8 HIGH-PRESSURE SHUTOFF-VALVE ASSEMBLY 


used. This type gives greater flexibility required in expansion 
at high temperatures. The bellows effect is obtained by cutting 
a radial groove on the inside of the semifinished gasket, and 
drilling two small holes from the inside gasket face to the bot- 
tom of the groove. The gasket is then pressed together, leaving 
a small hollow space at the bottom of the groove, in which the 
pressure is equalized with the pressure in the tube by the two 
drilled holes. 

Fittings. The fittings, all forged to the same dimensional 
standards as the tubing, are limited to tees, 90-deg ells, and re- 
ducers. The tee blanks are bored to the required inside diameter 
after forging, while ells are bored before bending. The three 
stecls used in the three temperature ranges are SAE-1030, 
AISI-304, and AISI-316. 

Valves. The shutoff, check, throttling, and relief valves are 
specially designed adaptations of conventional angle valves for 
this high-pressure service. Fig. 8 illustrates a 2-in. shutoff 
valve. The hard-metal insert on the bearing surfaces of both 
seat and disk is characteristic of all high-pressure valves. 
Stellite is used in this case. The Exelloy disk is integral with 
the stem, and the seat is made removable. Note the self-sealing 
feature of seat-ring closure which permits casy disassembly for 
replacing valve seats. 

The severe-throttling valve, which is quite unusual, is de- 
signed to reduce the pressure of the heavy-oil slurry from the 
hot catchpot pressure to near atmospheric. In this valve the 
released solid particles strike the Stellite-lined target plate at 
high velocity. The special hard metal parts, assembled in a 
cartridge, are readily removable. 


EXTENSIVE INSTRUMENTATION 


Instrumentation was used more extensively in Louisiana than 
in the European commercial plants. This was done to facilitate 
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collection of ample process data, to reduce operating man-power 
requirements through automatic control to the customary level 
of the modern American oil refinery, and to boost throughput 
to the maximum by continuous maintenance of optimum reac 
tion conditions. Most instruments are adaptations of existing 
industrial practices; however, special designs were necessary 
for the measurements of small differential pressure at 10,000 psi 
for level and flow-rate controllers. Most high-pressure instru 
ment tubing is */;gin. ID X °/:¢in. OD, type 304 stainless stcel 
All fittings are stainless-steel cinch-joint type. Valves arc 
straight-through needle stops and angle checks. 

Space will not permit discussion of low-pressure auxiliary 
operations, such as the coal preparation, paste preparation, 
heavy-oil centrifuging, flash distillation, product recovery, 
distillation yard tankage, and distribution of utilities 


POWER REQUIRED 


The total power demand of the plant, including hydrogen 
generation and compression, is less than 4000 kw. Process and 
power-stcam requirements total about 100,000 Ib per hr. Steam 
and power are generated in the former Missouri Ordnance 
Works power plant. There are three pulverized-coal-fired 
steam generators, cach capable of producing 145,000 Ib of steam 
per hr at 415 psi pressure and 750 F temperature. The three 
7500-kva steam turbogencrators operate at 400 psi and 745 F 
with 50 Ib back pressure. Power is generated and distributed 
at 13,800 volts. The plant has its own service water-pumping 
and treating systems 


SEVERE SERVICE REQUIREMENTS 


During plant construction it was found that neither the aver 
age American manufacturer nor the construction forces realized 
fully the severity of the service in a coal-hydrogenation plant 
After the design was completed in painstaking detail, and rea- 
sonably severe specifications were drawn, repeated difficulties 
were experienced with their enforcement. The importance of 
careful supervision, inspection, and testing during every step of 
the fabrication and installation became evident. Standards of 
excellence, applicable up to 2500-psi service conditions, were 
not necessarily good enough for 10,000-psi work. In numerous 
instances flaws in materials and unsatisfactory workmanship 
were not brought to light until after shop tests or even after 
delivery to the job site. 

It became evident at an carly stage that the demonstration 
plant program was fulfilling several of its main functions 
During the construction and break-in periods, many process and 
design improvements were developed. In addition manufac- 
turers gained considerable knowledge in high-pressure design 
and fabrication methods—a long step toward preparing them 
for building full-scale plant equipment 

The second phase of the work will be the demonstration of 
the operation of an integrated plant, producing synthetic liquid 
fuels from coal. During this period, operating data will be 
collected, analyzed, and interpreted in order to determine the 
effects of operating variables upon the processes and products. 
This will point the way to further improvements and refine- 
ments. Studies will then be made of the economics of the proc- 
ess to determine the cost of products and the investment re- 
quired for commercial-scale operation. 

Finally, engineers and operators will be trained in the te 
quired skills of the new industry and reports will be written for 
the purpose of disseminating all the technical and economic i0- 
formation developed in the demonstration-plant program. 
Thus the road toward an economically sound synthctic-fuel 
industry must lead through the actual construction, operation, 
and improvement of demonstration and commercial-size 


plants. 





ea Ip tt date 


I eee 


ee oe 





ing 
ary 


tru 
cel 


arc 


ary 
on, 


gen 
and 
‘am 
nee 
ired 
am 
Irce 
Dy 
ted 


ing 


vcr 
zed 


int 


tics 
- of 
9 of 


; of 


ous 
hip 


iter 


on 


ns 


ind 


ign 
cm 


of 


uid 


the 





ek ery, 








Sune 77 ee 


¥ 





Problems and Significance of Our 





ALLIANCE W2th SOCIALIST EUROPE 


By FREDERICK S. BLACKALL, jr. 


PRESIDENT, THE TAFT-PIERCE MANUFACTURING COMPANY, WOONSOCKET, R. I. 


NE of the disconcerting things about the relationship 
of Europe's economy, and England's in particular, to 
ours is that we tend to follow Britain's excursions into 

the more abundant life with great regularity, but with a time 
lag of perhaps 10 to 20 years. The ‘New Deal”’ was old in 
England long before Franklin D. Roosevelt made it a battle cry 
Encouragemenc of unionization, a measure of Social Security, 
the unemployment dole, all of these and others were in full 
fling in Europe way back in the days when a Republican still 
could get himself elected to effice. If history is going to repeat 
itself—and Mr. Truman's recent inaugural address would 
indicate that it might—it is something to give us pause, for in 
my humble opinion, England's very status as a great nation ts 
being threatened by the National Socialist movement which has 
gripped its economy. The destruction of incentive, the extrava- 
gance in spending without thought as to how the bill will be 
paid, the substitution of hope for a factual weighing of con- 
all of these concomitants of a regimented society are 


sequence 
It is 


infecting poor old England with a creeping paralysis. 
destroying the very characteristics which have made her great. 
This is not my view alone; it is shared by great numbers of 

thinking Englishmen; yes, by the overwhelming majority 
of thinking Englishmen. Indeed, there is considerable evidence 
that things have been brought to this pass by what really is a 
minority of the people. In the manner of Socialists everywhere, 
the minority has been united, while the loyal opposition has 
been hopelessly split. Consider the following excerpts from the 
recent remarks of Captain E. C. Eric Smith, chairman of 
England's great National Provincial Bank, Ltd., which were 
circulated with his annual report for the year ending December 
31, 1948 

A considerable attack on inflation was launched early in the 
year, but it has not fared too well. Coal is a case in point 
Coal is, in effect, a rationed product, and yet its price has risen 
enormously. This is an instance where the extravagant cost of 
production and administration has pushed up the price although 
the clement of competition is absent. A similar situation ob- 
tains in many places. The inflation lies more in the increased 
cost of production than in the competition for scarcity 

One of our principal tribulations is the enormous volume of 
Government expenditure; there appears to be no effort either 
to recognize it or to restrict it. The cost of subsidies and social 
services is forever mounting. No one will question the de- 
sirability of social services, but they should be on a scale which 
the country can afford and their cost should not be the subject of 
Optimistic estimates. As a recipient of aid from a foreign 
country, it is hardly decent to aspire to a standard of living we 
cannot ourselves support. While foreign aid may not directly 
contribute to the cost of the social services and such benefits 
as the shorter working week and longer holidays, it is undeni- 
able that without it an even greater diversion of resources to 
the export trades would be necessary. To this extent our present 
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standard of living is being indirectly subsidized by America. 
The bulk of the electorate is quite oblivious of the fact that 
social services must be paid for; it accepts them as a gift from 
its present rulers and ignores the fact that with the assistance 
of America, it is paying for them itself. How many occupants of 
council houses, while complaining of the amount of rent 
they have to pay, realize that that rent is but a portion of the 
economic rent and that the balance is paid by taxation and 
rates? A deflationary right hand remains in ignorance of, or 
ignores, the activities of an inflationary left hand. 


NATIONALIZATION 


‘The nationalization of industry has proceeded steadily 
throughout the year, but it is clear that the technique of run- 
ning nationalized industry has still to be learned. Every such 
industry that drops out of the true profit-earning category not 
only imposes an additional burden on those industries which 
remain within it, but also entails a loss of revenue which must 
be made good from other sources. 

‘The country could not survive as a solvent entity with its 
major industries run on the Coal Board pattern and functioning 
as pensioners. 

“Tt is curious that the nationalization-minded with a mass of 
undigested coal, transport, electricity, and gas before them, 
should seek to extend their activities still further by the addi- 
tion of the iron and steel industry to a collection already un- 
wicldy. This industry is performing great feats of production, 
is well organized and enjoys better labour relations than almost 
any other in the country. Directly and indirectly, it is a very 
large contributor to our exports. It is efficient and progressive 
and the backbone of many other industries. The principal 
disadvantage from which it has recently suffered has been the 
nationalization of coal. 


CONTENTIOUS LEGISLATION 


“In order to bring it within the orbit of nationalization, it 
has been necessary to pass the most contentious legislation 
whereby the constitutional relationship between the two 
Houses of Parliament has been altered. The metamorphosis 
here is not yet complete, but in searching for the origin of this 
irrational intention one can only conclude that a limited 
number of men of intelligence have surrendered to the ideolo- 
gies of a number of men of limited intelligence. 

‘To what other industries it is intended to extend the bene- 
fits of State ownership we shall no doubt learn in due course. 
L'appetit vient en mangeant. It is sustained by the hunger for 
certain political objectives and by the hunger for planning. 
The country is assuming the shape of a business with an over- 
head which its turnover cannot support. Its head is becoming 
unduly swollen at the expense of its hands. 

‘During the past three years the birth-rate of committees, 
councils, working parties, and kindred bodies has surpassed all 
previous records. Their propagation is one of our most, thriv- 
ing industries and salvation largely depends, apparently, on the 
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results of their deliberations. It is probable that the country 
would benefit were this time and energy directed to running 
its industry instead of talking about it." 


THE SAME PRINCIPLES APPLY HERE 


All too many of these remarks could apply with equal force 
to our own political-economic picture. We resist the name of 
Socialism, but do we really resist its substance? Perhaps these 
things can't happen here—but it is significant that Mr. Truman 
threatened to build steel plants at a time when steel production 
was the greatest in our history. If the Government were to 
invade this bastion of free enterprise, how long would the 
steel companies remain in private hands? 

Twenty years ago, such a proposal would have created a 
profound shock; it would have been regarded, as indeed it is, 
as wholly foreign to American tradition and ideals. But 
Socialistic concepts, such as nationalization of industry, lose 
their terror when we read of them every day. Indeed, the 
danger is that in our close contact with Europe, which is 
Socialistic in own way or another from the Arctic Ocean to the 
Atlantic and the Mediterranean, we shall become accustomed 
to the Socialist philosophy and forget that it is the very an- 
tithesis of the principles upon which our nation was founded 
and through which it rose to greatness. Ironically, we decry 
Communism while our leaders have the effrontery to hold 
Socialism over us asa threat. The very fact that the President's 
statement on steel did not evoke universal hostility shows how 
far our minds have been conditioned to the acceptance of a philos- 
ophy which is completely antithetic to our institutions. | 
was going to say ‘‘can destroy the American way of life’’ 
but alas, through this very same sort of mental conditioning to 
alien ideals, the phrase is losing its force and begins to excite 
ridicule. 

It is not alone geographically that we no longer are isolated 
from Western Europe. We have lost our intellectual isolation- 
ism, too. To a point this has its merits; but remember, not 
their wars alone, but their mass thinking can spread to our 
shores. 

Already we are allied with Socialist nations (and what else 
is there beyond our own borders?)—allied with them in the 
effort to stem the fanatic imperialism of another Socialist na- 
tion. I wonder if this seems as ironic to others as it always 
has to me. 

By no means do I advocate withholding of Marshall aid, but 
in granting it, I think we should understand what we are doing. 
We are not fighting Socialism, not even Communism. We are 
simply erecting defenses against potential aggression. The 
dictatorship of Stalin, the world revolution, the Kremlin's 
imperialistic aims, none of these has anything to do with 
Russia's economic philosophy. The dictatorship is but the 
appropriation of power by a few individuals, a phenomenon as 
old as history. It is wholly unrelated to Socialism. The world 
revolution though Marxist in origin, is simply the Messianic 
complex in action—the fanatic urge of the one-track mind to 
impose upon the minds of others the views which it holds. The 
urge has utterly nothing to do with the views themselves. 
We suffered from this same sort of thing through fourteen years 
of prohibition. As for imperialism—that is either the spirit 
of conquest, or the erection of a defense, depending upon where 
you sit. 

The point 1 am trying to make is that the basic philosophy 
behind Communism is not materially different from that which 
actuates Britain's Labor Party, for example. 


EFFECT OF EUROPEAN AID ON OUR ECONOMY 


So much for the impact of Western European ideas upon our 
own. But in the field of economics, the situation in Western 
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Europe can exert a profound influence upon our own as well. 
Unless we are prepared to abandon the West altogether, it 
seems apparent that we must cither support it financially, or 
assist it in becoming self-supporting. I don't need to stress the 
fact that we cannot pour six billion dollars a year into Europe 
indefinitely without a measure of inflation here, or at all odds 
without making some very genuine sacrifices. This is folding 
money, and, in the long run, all of us will have to pay the bill. 
But, you say, this is merely a temporary expedient, to be utilized 
only until Europe becomes self-supporting. Well, let's examine 
this. How is Europe going to become self-supporting? Ob- 
viously, she can do so only by producing goods and selling 
them. And she is not going to get very far on this tack if she is 
shut off from the richest market in the world, that is, our own. 

Barbara Ward, in her provocative work, ‘‘The West at Bay,”’ 
concludes that the only hope lies in a union of Western powers, 
including the,United States. Certainly if not a union, we must 
have an entente of sorts, perhaps at a minimum a customs union. 
Many have espoused it, but if we wish real unity and the 
measure of security and defense which goes with it, we must 
make sacrifices not alone of dollars, but of some of our cherished 
economic principles, especially the principle of protection 
through a high tariff wall. If Europe ever is going to be able 
to provide her own dollar exchange, she can do it only through 
trading with us. 

Thus, the question arises whether we have a sufficient sense 
of urgency in our desire for Europe to become self-supporting to 
be prepared to open our own doors to her? As individuals, we 
cannot resolve this question by advocating low tariff rates on 
the other fellow’s product. If we want to measure how vital 
we feel it is that Europe should become independent of our 
financial support, we must ask ourselves to what extent we 
would be prepared to permit European goods in our own lines 
to be admitted to the United States for sale in direct competition 
with our own individual products. This is not an casy question 
to answer, nor a pleasant one; but the fact remains that we've 
either got to give our goods to Europe, or else let her buy them 
with her own goods. We must recognize once and for all that 
this is the choice; that if she is to buy our goods, she can do it 
only with dollars, and that she can secure dollars only by gift 
or by selling us goods. 

The alternative of a loan exists, of course, and that at present 
is being emphasized—but bear in mind that a loan can be ex 
tinguished only by a gift or by the sale or exchange of goods 
Remember that money—dollar exchange, for example—is only 
a symbol. The exchange must be of goods for goods (or ser- 
vices), unless we are to continue to give Europe the moncy 
with which to buy from us, and that means merely giving her 
the goods for nothing, which we now are doing. Certainly we 
cannot do this indefinitely without bankrupting ourselves. 


THE WORLD'S LEADING NATION 


All of this suggests that, in the give and take of our mutual 
postwar readjustment, we must be willing to give not only of 
our money, but, what may be harder for us, some of our cher- 
ished attitudes and methods in respect to foreign trade. Whether 
we like it or not, we are cast in the part of the world’s leading 
nation. This role which England played conspicuously during 
the nineteenth century is surely ours for the second half of the 
twentieth. Burt it must not be forgotten that the conditions 
which enabled England to play it so well were brought about 
through a fortuitous accident of history. It just happened 
that the industrial revolution occurred on a little North Sea 
island whose very life and existence, as its population grew 
by leaps and bounds, depended on the importation of al] man- 
ner of goods. Small wonder that there flourished in such an 
economic climate manufacturing and production based on 
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foreign trade. England's mills and factories sent out their 
manufactures to the four corners of the earth and received in 
exchange the raw materials with which to make them, and the 
produce with which to feed her population. Free trade was 
her lifeblood, and under it she achieved an industrial might 
unthreatened until the great Colossus of the West, our own 
United States, grew to adult stature behind tariff walls under 
an almost self-sustaining economy quite unlike that under which 
Britain's industry had come to full flower. 

If we are going to implement President Truman's clarion call 
to bring the benefits of Yankee civilization to the faraway 
regions of the globe, we first must condition ourselves to the 
acceptance of the products of these regions in payment for our 
own goods and services. This means a wholesale readjustment 
in many segments of our economy. In many a case it will 
mean new competition, for we, to a far greater extent than 
England ever was or ever could be, are a self-contained nation. 
Not that we are, in fact, independent of other sections of the 
world, for the most cursory inquiry would reveal our utter 
dependence in our national security and welfare on certain of 
the commodities and products of other regions. What should 
we do without nickel, manganese, mercury, chromium, tin, 
rubber, to mention only a few? But at least we can feed and 
clothe ourselves with the products of our own soil. Imported 
materials have played but a minor part in the creation of our 
gross national product, and so a certain isolationism and a want 
of interest in foreign trade took early root here. A national 
policy based on such considerations served well enough in a 
simpler period but will scarcely be adequate in an era when 
oceans are spanned in a few hours’ flight, and a single bomb can 
blow a great metropolis to smithereens. Nations must devise 
ways and means of living together in amity, one of the first 
requisites of which is to eliminate economic maladjustments— 
of all factors, probably the greatest single source of interna- 
tional strife. I don't see how this objective can be accom- 
plished without something approaching the free movement of 
goods in international commerce. It seems inevitable that our 
peculiar relationship to Europe will force it upon us. 


OUR MOTIVES UNDER SUSPICION 


Let it not be thought that we shall carn any particular 
gratitude for the largesse which we are distributing under the 
head of Marshall aid. Indeed, there is ample evidence that 
quite the contrary will be the result. There is already a tend- 
ency to question our motives. The British delegate to the 
recent conference of the Western Union nations in Paris felt it 
necessary to assure his colleagues that General Marshall after 
all was not one of the wolves of Wall Street. It is not alone 
from the Kremlin that one hears our efforts characterized as 
simply another manifestation of Yankee imperialism. 

On a recent trip to Europe, I found no real appreciation of 
cither the breadth or the depth of America's sacrifices in World 
War II or of the determining part which America played in the 
allied victory. Appreciation—yes, here and there—in the sense 
of a certain measure of gratitude among persons of broad intel- 
lect; but little comprehension of such fundamentals as these 
highlighted by Mr. Bernard Baruch in his brilliant article, 

\ Few Kind Words for Uncle Sam.""! This article should be 
read by everyone, because many do not realize the following 
facts; certainly few in Europe do: 


OUR WAR CONTRIBUTION 


That American military casualties exceeded those of the 
entire British Empire in both dead and wounded; that of the 
' “A Few Kind Words for Uncle Sam,"* by Bernard Baruch, Saturday 


Evening Pest, vol. 220, June 12, 1948, pp. 15-17; also Reader's Digest, 
vol. 53, September, 1948, pp. 9-13. 
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90 divisions which stormed through Western Europe, 61 
were American; that the initial landing waves in all but a few 
of the beachhead assaults on the many Pacific islands were 
carried by forces either wholly or primarily American; that 
American dead numbered more than 400,000, with nearly 670,- 
000 additional wounded, as against total casualties for England, 
Australia, Canada, New England, South Africa, and the 
Colonies aggregating only 353,652 military dead, 475,070 
wounded, 90,844 missing, and 60,595 civilians dead. That their 
casualties totaled 980,161 against our nearly 1,070,000; that 
with some 14,000,000 men and women mobilized and under 
arms, we still produced 60 per cent of all allied munitions; 
that our expenditures exceeded those of Great Britain and 
Soviet Russia combined; that we made outright gifts in wartime 
aid to our allies of over forty billion dollars after full allowance 
for all reverse lend-lease and other settlements; that of all the 
belligerents, only the United States really fought a global war; 
that during the five war years our arsenal of democracy pro- 
duced nearly 300,000 airplanes, 15,000,000 rifles and carbines, 
319,000 pieces of field artillery, 41,000,000,000 rounds of am- 
munition, 4,200,000 tons of artillery shells, 86,000 tanks, 64,500 
landing craft, 52,000,000 tons of merchant ships—an average 
of three ships a day—quadrupling our own merchant fleet; 
that while doing this, our Navy grew nearly sevenfold, from 
1,900,000 tons to 13,000,800, a tonnage greater than the com- 
bined fleets of all of the rest of the world. That in addition to 
equipping our own armed forces, we supplied food or muni- 
tions or both to 43 different nations. 

In spite of this record, the average European, even the 
average Englishman, still looks upon the role we played in 
World War II as primarily an outpouring of dollars, small 
enough recompense, in his view, for our being spared the 
terrors of the bombings and the blackouts. You will find 
precious little warmth of view toward Americans in the British 
or Continental press. 


IMPULSE IS TO REVERT TO ISOLATIONISM 


The danger is that Americans, by tradition and emotion 
somewhat isolationist, shall take themselves at the value which 
others place upon them and chuck the whole troublesome busi- 
ness of foreign aid and interallied support. Or at least try to, 
for I doubt if we could chuck it if we wanted to. The fact is 
that these cold and uncomplimentary attitudes toward us are 
largely born of jealousy and envy, qualities which, however 
ignoble, are eminently human characteristics. 

The business executive, for example, knows all too well that 
no matter how hard he may try, the boss is never a particularly 
popular guy. His position of leadership and power, if not in- 
compatible with popularity, at least makes its achievement an 
extremely difficult affair. 

Uncle Sam, whether he likes it or not, has become the world 
leader—a position in which he only recently has displaced John 
Bull, who, however glad he may have been to give up the re- 
sponsibilities of the job, still looks back through amber glasses, 
in the manner of human beings everywhere, to the good old days. 
Nor can he forget that it is his somewhat recalcitrant offspring 
who is now riding in the saddle. 

I, myself, of Anglo-Saxon heritage and virtually undiluted 
English blood lines, often am intensely aggravated and an- 
noyed by what I regard as the ignorant, unthinking, frequently 
ungracious and ungenerous attitude of many of our British 
cousins toward us, but even my limited grasp of human 
philosophy and my understanding of human nature tell me 
that this is a natural thing which should be viewed in proper 
perspective. It never should be permitted to disturb the 
underlying and fundamental bond of human interest and sym- 
pathy which exists between the two great English-speaking 
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nations. It is a bond which both nations should foster and 
cherish with every power at their command. The implementa- 
tion of such an objective requires, above all, a continuing effort 
toward mutual understanding on both sides of the Atlantic. 
BRITISH SOCIALISM NOT FAR DIFFERENT FROM MARXISM 

England's present political position presents certain difh- 
culties in this connection. It is alleged, of course, that though 
British Socialism, like the Russian, has some of its roots in 
Marxism, it stems primarily from the Fabian Socialist and 
Christian Reform movements, hence is heavily conditioned by 
the Anglo-Saxon political tradition of the freedom of the in- 
dividual. Considerable significance also is attached to the 
Labor Government's extreme sensitivity to any criticism that 
it is stealing away Britain's cherished liberties. Nevertheless, 
I suggest that it is doing just that, and doing it in a particularly 
insidious and deceptive way. The apologists for the Attlee 
Ministry point out that the Government undoubtedly would 
fall if the people felt that their basic rights, as individuals, were 
being attacked. In my view, this merely compounds the 
felony. The rape of liberty is no less a crime because it is 
committed while the people are lulled into slumber under the 
soporific promise of the more abundant life. 

I have previously expressed the opinion that I discern little 
difference between the fundamental philosophy of a Stalin or 
an Attlee. To my way of thinking, they are intellectually 
birds of a feather, tarred with the same stick, alike as two peas 
in a pod. Bear in mind that I exclude from this characteriza- 
tion any considerations of a thirst for world supremacy, the 
world revolution, or an urge todictatorship. These, are entirely 
extraneous factors and do not alter in the slightest the funda- 
mental beliefs of the two men on economics or social problems. 

That we should be completely out of sympathy with the ob- 
jectives of the British Labor Government and its continental 
counterparts is natural in the light of our traditions and, may 
I add, it is eminently desirable that we should continue to be. 
But this lack of sympathy should not blind us to the fact that 
the two great Anglo-Saxon nations and the other democracies 
of Western Europe, Socialist democracies though they may be, 
must hang together or, as the old saying goes, hang separately. 
American concepts of liberty are based upon the premise that 
we must live and let live. However much we may disapprove 
of socialist trends in Western Europe, we cannot quarrel with 
the citizens of those countries if Socialism is what they elect 
by democratic processes to be their guiding principle. The 
thing we stand against, shoulder to shoulder with them, is the 
suppression of liberty and human rights through dictatorship. 
We who really object to the Marxian principle of world revolu- 
tion—the fanatic’s effort to impose his views on others—must 
take care that we do not seek to impose our views on others by 
force, be it economic or otherwise. 


OUR AID MUST NOT BE USED TO SUPPRESS FREEDOM 


Nevertheless, it is a perilous course which circumstances 
force us to pursue. The Socialist planned economy, first by 
definition limiting human independence, soon tends, as it has in 
Russia (and elsewhere), to generate dictatorship and the sup- 
pression of human rights. Thus, it is important that, in giving 
aid to the Western democracies, we condition our assistance to 
such extent as we can (and we must recognize that this is not 
always possible) with the provision that our aid shall not be 
used, directly or indirectly, to finance further excursions into 
nationalism or other systems repugnant to our principles of 
human liberty and freedom of enterprise. This is not forcing 
our views on others; it is merely stipulating within reasonable 
limits how our moncy shall be spent, or rather how it shall not 
be spent—a thing which we have every right to do. 








The grave danger of our close alliance with Western Euro 
pean Socialism is that we ourselves may become infected with 
it, as indeed to an extent we already have been. I often think 
that America and England, whose spirit and traditions are 
linked so closely with our own, are running a race with time 
Will her far-reaching experiment with State Socialism so deaden 
her once great spirit of enterprise, will it prove so manifestly 
unworkable that prostration and bankruptcy of a once mighty 
nation will stand as a living lesson to us that it must not happen 
here? Above all, if these things occur, will they occur in time 
to warn us? Or better—and pray God it may be so—will the 
utter incompatibility of the planned Socialist economy with 
Anglo-Saxon concepts of freedom and the dignity of the indi- 
vidual become apparent soon enough to convince her people, as 
well as ours, that it is after all unworkable; that the middle 
road is vastly superior to that beguiling left-hand thoroughfar« 
which, however paved with good intentions, leads straight to 
economic disaster, hell, and damnation? 

To quote Mr. Bernard Baruch again, ‘‘The American system 
hasn't produced perfection, but it has brought the peopk 
further along in their pursuit of happiness than any other 
system. Why change our form of government when we can us: 
that government to make whatever changes we desire?’’ 


FREEDOM A TREASURED BULWARK 


Happily, we possess one bulwark which often is overlooked 
Our nation, probably more than any other, constitutes democ 
racy in its purest form. From the very days of the Declaration 
of Independence, our Government and our traditions have been 
based on the principle that all men are created equal. Just 
what do we mean when we say this? Obviously, not that the 
ignoramus is the intellectual equal of the college president 
No, what we mean is that every man shall have equality of 
opportunity, economically, spiritually, socially. Ina practical! 
manner we have practiced that principle far more effectively 
than any other people on earth. We have no ruling caste; we 
have no nobility, no bourgeoisic, no peasantry, no proletariat 
In this we differ markedly from most of the other democracies 
When they substituted the democratic principle for autocracy, 
they still retained their social classes. It has been this, prob- 
ably as much as any other single thing which has made the 
common people of these nations tair game for the social reformer 
We require no socialistic panacea to give our people liberty, 
equality, and fraternity in the fullest sense of the word. We 
possess these attributes already as the inalienable rights of a 
free people. Our major task is to preserve them, to hold our 
gains, the most fundamental of which were made so long ago 
that we begin to forget that they are still new, still almost 
unique, in all the world. 

I do not argue merely for laissez-faire and preservation of the 
status quo; neither do I suggest that all so-called social legisla- 
tion is anathema. I do argue that it is good sense to weigh the 
benefits of all legislation against the sacrifices and the costs, 
whether spiritual or material, which it may entail. It may bea 
nice thing to be able to get your aspirin, a new wig, or a sct of 
false teeth, for free, merely by filling out a government requisi- 
tion in twelve copies, but if this involves taxing all of the in- 
centive out of industry and pauperizing the individual, then ! 
say that the price is too high. Aiso, we need to get rid of our 
serious attack of the ‘‘gimmes."’ 

It makes little sense to me to pension every veteran if the 
real producers among them—and that means the great majority 
—will have to pay through the nose for it for the rest of cheit 
days. Neither does it add up to wisdom to place a premium on 
loafing, through a universal unemployment dole, or to give me 
free medical service when I can afford to pay for it, just because 
(Continued on page 588) 
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PREPRODUCTION PLANNING 
fora NEW PLANT 


By HENRY A. MARTIN 


WALLACE 


HIS is a story of the collaboration between engineers 
in two American countries—the United States and Can- 
ada. It is an account of the collaboration between 
the management of a Canadian manufacturer and a consulting 
management firm, in planning and controlling the entire 
course of construction, installation, and the first months of 
operation of a new plant. The spirit of co-operation in all of 
the work on this project was an important factor in the success 
of all of the planning 
Planning can be autocratic, with all plans dictated by a small 
group on the top-management level, or it can be democratic 
with all of the people who are concerned with a problem par- 
ticipating in the planning. In this case the developments 
which are described were worked out by a planning committee 
consisting of engineers working in a three-way collaboration, 
and with the people in Canada who were actually to operate 


the plant after construction 
FACTORS INVOLVED IN PLANNING A NEW PLANT 


The engineering of a new plant is often regarded as applying 


primarily to the civil and mechanical aspects of planning the 


construction and installation of process equipment. Also im- 
portant, but not often considered as an integral part of the plan- 
ning, are the considerations of personnel, markets, and manage- 
ment methods to be used in operating the plant after it is con- 
structed. 

Our client, a Canadian manufacturer, decided late in 1946 to 
construct a plant to produce mineral-wool fibers, commonly 
used as an insulating material in construction and industrial 
applications. The Canadian market was at that time supplied 
by imports from the United States, and sufficient volume of 
sales had developed to warrant establishing a plant in Canada. 
The Canadian company was to do the actual engineering, plan- 
ning, and procurement for the new plant, based on plans and 
specifications developed by its engineering staff. 

As a first step, preliminary estimates of potential sales were 
developed. These were used in preparing engineering estimates 
for the plant and equipment required. The resulting plans and 
specifications were then turned over to engineers employed 
by the Canadian manufacturer. This group was responsible 
for work with architects and constructors in procuring the 
buildings, as specified. In addition, their work included the 
Preparation of purchasing specifications, and the selection of 
Canadian manufacturers to undertake the fabrication of the 
necessary equipment for the new plant. 

Construction of the plant was commenced in 1947. By early 
spring of 1948, work had reached the stage where it was impera- 
ve to make definite plans for the operation of the plant, 
namely, to begin detailed ‘‘preproduction planning.’’ Every 
plant has some degree of preproduction planning before opera- 
tions begin. In process industries, such as this plant, which 
Operates on a continuous basis, 24 hours a day, 7 days a week, 
a 
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it is a vital necessity. Once the plant is in operation it cannot 
be shut down or slowed up, without extra expense, while gaps 
in planning are plugged up. Absolute planning is required to 
bring all problems into focus in advance. This is preproduction 
planning—the things that must be done in concert and com- 
pleted before the new plant is ready to run. 

The essential elements of preproduction planning for this 
plant were as follows: 

What range of products would be made and in what quanti 
ties? 

What materials would be required? 

What equipment and work methods would be used? 

What production cycle and personnel would be used to pro- 
duce the planned quantities? 

What methods would be used for control? 

a4) Organization. 
(6) Routine procedures. 
c) Executive reports. 

Construction and basic equipment installation which are al- 
lied to this preproduction planning were considered in the over- 
all schedules that were set up, to insure that all work would be 
completed in the correct order and in the shortest possible time. 

The author's firm, which was retained by the Canadian com- 
pany, was concerned with the preproduction planning and 
management aspects of the new plant. This meant collabora- 
tion with the engineers on construction and equipment installa- 
tion, as well as work with the management groups, in order to 
insure that all planning was co-ordinated. 

Gantt planning charts, successfully applied to engineering 
and planning work of all types by our company, were used to 
set down the important work items and the time required to 
complete them. The actual number of charts used is so great 
that it is not possible to include them in the present paper. 
However, a summary, which is in effect a synthesis of many 
actual charts, has been prepared to demonstrate the method 
and to show graphically the chronological relationships of the 
elements listed in the foregoing. 

The Gantt Chart 1 illustrates the method of planning and 
controlling the work of constructing a new plant and getting it 
into operation with a minimum of delay. As stated, this is 
not a reproduction of the actual schedule, but is a condensation 
of many pages of detail. This is done in order to show the entire 
span of time and all of the work. This simulated chart shows 
true time relationships on the project discussed but is not real 
as to progress or delays. 

‘The horizontal space, reading from left to right, represents 
time. The date line at the top indicates that each vertical 
column equals one week, and that December first is *‘D-Day,"’ 
when it is desired to start actual operation of the plant. Onthe 
left side of the chart are listed the major classes of work which 
must be done to complete the plant and place it in operation. 
Opposite this listing, the time period during which each work 
element must be done to meet D-Day, is blocked off as fol- 
lows: 
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CHART 1 SUMMARY 
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SCHEDULE: PREPRODUCTION PLANNING 
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An angle opening to the right shows the planned starting 
date, an angle opening to the left shows the planned comple- 
tion date, and the light line joins the angles to show the dura- 
tion of the work period. 

The actual progress of the work is shown by drawing a 
heavy line under the light schedule line. At the time of 
posting progress a large V is placed at the top of the chart to 
show the date on which the progress was measured. The posi- 
tion of the progress line in relation to the posting V shows 
whether each element is behind schedule, on schedule, or ahead 
of schedule, and by what amount of time. 

A glance at the chart reveals that the most serious delay is 
on installation of the main production line, which is seen to be 
five weeks behind schedule. The next two most serious delays 
are construction of the warehouse and installation of auxiliary 
equipment. Both are four weeks behind schedule. Personnel 
work, quality-control preparations, and the work of the con- 
sultants are exactly on schedule. Construction of the railroad 
siding is one week ahead of schedule. 

From this chart the management sees immediately the areas 
which need special attention to permit starting production 
when planned. 


PLANT AND PRODUCT 


Before proceeding with the discussion of preproduction plan- 
ning, it might be interesting to describe the plant and the proc- 
esses. Mineral-wool insulation is produced from basic raw 
materials, or “‘batch.’’ Sand, rock, limestone, and other. in- 
gredients, are melted in a furnace, or tank, and the resulting 
molten mass flows in streams which are blown into fine fibers. 
These fibers are treated with various binding materials, de- 
pending upon the end use of the product that is being manu- 
factured. One very common binding material is resinous bake- 
lite, which is sprayed on the glass wool and set by passing the 
product through a tunnel furnace on a continuous-chain con- 
veyer. The process is a continuous-flow operation, with raw 


materials fed in at one end of the line, processed continuously 
through the melting furnace, through the forming and setting 
operations, and finally the packaging operation. 

The basic raw thaterials are dense and compact, and present 
no storage problems. The finished product is extremely light 
and porous, with a very high proportion of bulk for weight 
A considerable amount of storage space is needed and there 
are many problems of materials handling due to the special 
nature of the product. To illustrate this, two weeks’ produc- 
tion of this plant requires a tota! storage area of almost 100,00 
sq ft of warehouse space. Depending upon the density of the 
product that is made, this plant will produce up to 15 carloads 
of material per day. It is evident that close control of opera- 
tions is mandatory to avoid overproduction and improper dis- 
tribution of inventory. 

The plant consists of four units as follows: 


Batch house, for storing and mixing raw materials. 

Furnace hall, where the melt is produced and formed. 

Main manufacturing building, where the end product 1s 
fabricated and packaged. 

Warchouse for storage of finished products. 


It must be remembered that this plant was planned and com 
structed at the end of the war, and that shortages of materials 
and labor were still prevalent. Similar process equipmeti 
had been built many times in the United States for plants erected 
there, but because of conservation of dollar exchange there was 
extra work in specification preparation and interpretation © 
secure Canadian manufacturers who could build the cquiP 
ment. All equipment was successfully built in Canada, excep! 
for certain items which came from the United States. 

Construction of the plant itself presented the usual prob 
lems of delays and setbacks in the schedule of constructiot, 
but the main source of delay and uncertainty was the procuft 
ment of the equipment. The application of the planning tec 
niques to the construction and equipment installation will k 
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responsibility of the engineering departments and not a part 
of the work of the consulting firm. 


PERSONNEL SELECTION AND TRAINING 


It was important to provide intensive training of plant per- 
sonnel and to start this training far in advance of the time 
when the plant would be ready for operation. Actually, 
some of the personnel were selected almost as soon as construc- 
tion started. At the time we began our assignment, more than 
one half of the technical and supervisory personnel had been 
hired and were in training. One interesting feature of the 
supervisory personnel of this plant was the fact that of a group 
of about 30 technical and supervisory positions, all but four 
were filled by men with degrees in engineering or one of the 
sciences. Further, most of the men were in the same age 
group, the late 20's or early 30's. In the course of training and 
work, incident to setting up the plant, such a homogeneous 
group developed a very excellent ésprit which had much to do 
with the successful start of the plant. 

A distinction should be made at this point between the works 
management group and the supervisory forces. The plant 
manager, the assistant plant manager, the works accountant, 
the production planner, the industrial engineer, and others, 
constitute the planning and management staff for the plant, 
or the works management group. Some of this group must be 
technicians but all of them are primarily concerned with the 
management of the plant, assisting the plant manager in 
developing policies, plans, and operating procedures to guide 
the activities of the plant supervisors and operating personnel. 
The supervisory group in the plant is composed of techni- 
cians who have the line function of supervision of all opera- 
tions. 

For this plant, it was decided that technical personnel would 
be trained in one group and that the works management group 
would be assigned to work with the operating staff of other 
plants owned by the company, so that the management routine 
and procedures developed for the new plant would parallel 
those used by other plants of the company. Completion of 
training for both groups would be phased to coincide with 
the physical completion of the plant. Here we have an exam- 
ple of training by doing. The intention was that the pro- 
duction planner, the industrial engineer, and the plant account- 
ant, would work together as a group in developing procedures 
for stores control, production planning, timekeeping, produc- 
tion recording, and the other elements of management tech- 
niques for a factory. Because the actual technical processes 
are dominant, it was necessary to make visits to other wool- 
insulation plants to secure basic data on production rates and 
processes, which could be built into the standard production 
controls for the new plant. From data thus secured, and from 
routines in effect in the other plants of the company, the works 
management group developed parallel standard operating pro- 


cedures 
PREPRODUCTION PLANNING 


It should be made clear that the essential elements of pre- 
production planning were taken into account at the time the 
decision was made to build the new plant. Consideration was 
given to the probable sales volume, to determine whether or 
not a plant could be justified economically; studies were 
made of plant location, shipping facilities, availability of labor, 
and estimates of the cost of production. However, many of 
these estimates were only in sufficient detail to permit broad 
decisions. There was no real sales forecast in terms of product 


breakdown, with estimates of quantities to be sold by product, 
or with allowances for seasonal variations. 


On the other 


discussed later. Essentially, this phase of the problem was the 
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hand, there was a considerable amount of detail on quantities 
of batch material required, since this information was a pri- 
mary factor in designing the storage silos for batch mate- 
rial. 

The first step in preproduction planning was to secure a sales 
forecast. All further preproduction planning was dependent 
upon estimates of the amount and kind of product to be sold 
during the first year of operation. These planning factors are 
as follows: 


Raw-material requirements. 
Packaging material requirements. 
Storage and warehouse layouts. 
“End of line’’ layouts. 

Shipping routines. 

Storage and handling methods. 
Detailed cost estimates. 


In preparing the sales forecast, the Sales Department of the 
Canadian company was handicapped by the fact that the war 
years had not been normal in terms of sales, and the statistical 
summaries of sales were not complete and of doubtful accuracy 
for the intended use. As a further complication, there had 
been embargoes and restrictions on imported goods, which had 
tended to cut down sales, despite demand for the product. 
All of this meant that the sales forecast for the first year was 
truly an estimate, with large elements of guesswork in so far 
as the breakdown of quantities of particular products or pack- 
ages was concerned. 

Material Requirements. After the sales forecast was prepared, 
it was possible to proceed with the next step of preproduction 
planning, that is, the determination of requirements for the 
various materials and the placing of orders for them, with defi- 
nite delivery dates on the requests for purchase. The deter- 
mination of requirements was a matter of securing specifica- 
tions from the company in the United States and translating 
the specifications of finished product into requirements for raw 
material and for the various types of packaging material, such 
as cartons, paper, labels, and steel tape. Once the quantities 
were determined, it was possible to convert them into cubic 
footage of warehouse space needed for storage of raw mate- 
rials and for the storage of finished products. 

As has been said, this entire project is an example of col- 
laboration between groups of engineers working on different 
parts of the same project. The works management group could 
determine what materials were necessary, but before orders 
could be placed specifying delivery dates, these schedules had to 
be tied in with construction schedules. For example, the 
pouring of concrete floors was so late in the construction 
schedule that there was danger of material arriving before 
storage space was available. However, integration of the two 
planning schedules was successful and no materials arrived be- 

fore space was available; conversely, no essential material 
was lacking on the day that the plant was scheduled to start 
operation, even though the delivery schedule was very tight. 


Layout for Warehouse and Other Stores Areas. When the original 
engineering design was prepared for the new plant, the total 
amount of warchouse space was estimated, but there had been 
no estimate or preparation of detailed plans which would fix the 
location where any particular item was to be stored. 

Preproduction planning for the warehouses consisted of de- 
termining requirements for production materials, as previously 
described, and of calculating the necessary cubage and square 
footage of stores area. This was relatively simple for the 
production items, because exact specifications were available 
for the amount of material required to produce any item in the 
line; and, of course, specifications were available on the pack- 
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aging and storage requirements of finished products. This 
was mostly a matter of calculation after the sales forecast was 
prepared. ; 

However, the storage area for maintenance materials, re- 
fractory stores, and other special stores items for this plant 
were much harder to estimate. There had never been a plant 
of this exact nature before, so that there was little in the way of 
experience to fall back upon. Hard work on the part of the 
industrial engineer and the plant engineer was necessary to 
develop proposed lists of stores materials which could be re- 
viewed by qualified personnel to determine what would be 
needed, and the stores facilities entailed. 

When the original plans for the warehouse were drawn, 
rough estimates of the total area indicated that there would be 
ample space for the storage of finished goods, maintenance 
material, refractory stores, and all other items just discussed. 
First estimates and allocations of space exceeded this figure, but 
this portion of the planning was undertaken in time to make 
the necessary adjustments before the plant opened. There were 
no questions left unanswered as to where material would be 
stored, questions which would have taken valuable executive 
time for decisions, had they been left until material arrived at 
the plant. 


Factory Layout. \na plant of this nature, the basic layout 
is determined by the fixed equipment such as the furnace, and 
the main production line. This was determined when the 
engineering design was made. However, the preliminary en- 
gineering had covered only this aspect, and no planning had 
been done for the auxiliary manufacturing processes and equip- 
ment, or for working out the detail of material flow from the 
end of the line to shipping or storage. The process used in pre- 
production planning for this problem is well understood in most 
engineering circles today. 

Gilbreth process charts were prepared for the main product 
lines, showing the flow of material. From these charts, layout 
drawings, with equipment and machine templates drawn to 
scale, were made and the location of the auxiliary manufac- 
turing areas was fixed. 


In conjunction with this work, an equipment record for the 
plant was also set up. It is customary for the accounting de- 
partments in most manufacturing plants to maintain an equip- 
ment ledger wherein the annual depreciation on equipment is 
recorded and written off. Often, in a new plant, this essential 
record is not set up as purchases are made, with the result that 
there is an incomplete record at the time the plant starts 
operating. In this case, the industrial engineering, account- 
ing and purchasing departments, collaborated on a planned 
program of equipment analysis and records, so that complete 
records were available for the purposes of management when the 
plant was constructed. A further by-product of these records 
was a plant-equipment file for the maintenance department 
to use in setting up schedules of inspection and lubrication, 
anticipating the preventive maintenance program. 


Production Methods. It was necessary for our engineers to 
study the processes and to develop full data on production 
standards, that is, man-power requirements, time standards, 
allowances for machine setups, lost time, and similar factors 
used in production planning and in establishing standard costs. 
The routine for production planning, as set up for the new 
plant, was quite similar to the production-planning routine 
which was used in other Canadian plants of the company which 
was setting up the mineral-wool plant. Basic data were 
gathered and converted to the needs of the new plant. 


A complete procedural description of the routine of produc- 
tion planning was prepared by the industrial engineer and by 
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the production planner. These routines began with the receipt 
of a sales order in the sales department at the head office of the 
company, and set down the regulations for handling this order 
from that time, through transmission to the factory, and the 
entire routine of filling the order from stocks in the warehouse, 
or by custom manufacture. During the preparation of this 
procedure, the sales department was asked to specify the items 
in the product line which should be kept in stock, and those 
which would be manufactured to order only. As far as pos- 
sible, all of the requirements of the sales department were an 
ticipated and plans made for meeting them. These included 
methods for handling rush orders, orders for special packaging, 
change orders, and cancellations. 

As the studies of production methods progressed, it was pos- 
sible to amplify and refine the estimates of man power for th¢ 
operation of the'new plant, and to anticipate the amount and 
type of prior training that would be needed for the clerical and 
production-planning staff. 

Cost-Accounting Routines. Essentially, the cost-accounting 
routines in any manufacturing operation are closely related to 
the production planning and recording, which is necessary 
for factory operation. As previously stated, the production 
standards for each item were used to establish standard costs 
In this case, it was possible to prepare an integrated reporting 
routine which served the needs of the production planner and 
the plant manager, as well as the needs of the cost department 
and the titne-keeping and pay-roll groups. 

All of the so-called paper-work routines for this plant were 
developed in detail during the preproduction planning period, 
and tested by review and discussion with all of the interested 
supervisory personnel. The intention was to have established, 
as far as possible, written procedures to cover every phase of 
plant operation. These written procedures were used for 
training purposes in the weeks immediately prior to the start-up 
of the plant. 

Of the total number employed in this plant, including both 
supervisory and hourly workers, only about 12 per cent of the 
personnel had the benefit of advance training. The majority 
of the foremen and all of the hourly workers were hired just 
prior to the starting day, and therefore had little or no ad 
vance training. This need was filled by a very complete set 
of written instructions for each job, which could be used for 
training purposes. In addition, there were complete proce 
dures written to cover each phase of the operation so that there 
was adequate reference material to be used for job training. 


Scheduling. During the early part of 1948, while construction 
of the plant was proceeding and while the preproduction plan- 
ning previously described was under way, these two phases of 
work could proceed almost independently, with exceptions 
such as planning the delivery of cercain materials. The tech- 
nical group was in training; the engineering group was ct 
gaged in supervising the construction of the plant and the 
procurement and installation of equipment; and the works 
Management group was engaged in the management engineet- 
ing phase of preproduction planning. Each group was aware 
of the work of the other, but there was no real need for an over- 
all schedule at that time. 

However, in June, 1948, it was decided that some mort 
definite planning was required in order to control the train- 
ing of the technical group, and to decide when they would 
be brought to the plant site. The date when the plant 
would be ready to start operations would be the limiting 
factor for this decision. Owing to uncertainties on delivery 
vital equipment, no fixed date could be estimated. Accord- 
ingly, it was decided to use the same technique which the 
Armed Services had used during the war in planning specific 
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CHART 2 D-DAY PLANNING CHART FOR NEW PLANT 
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landing operations, 1.c., D-Day. The device used here was to 
establish D-Day, without a date, and then to count back in 
time the number of days before D-Day, when certain actions 
would have to be taken. In this particular plant the fur- 
nace was constructed in time for necessary preparatory and 
preliminary firing. It was known that this heating-up period 
would require a fixed number of days. This established a 
specified date before D-Day, when the fires in the furnace 
would be lighted. This date, in turn, set up other dates 
when it would be necessary to bring specific technical em- 
ployees to the plant; it also fixed the time, in days, when 
other personnel, who did not require so much training, would 
have to be hired 

We reproduce a single sheet from this D-Day schedule, as 
Chart 2, which illustrates the technique that was used. The 
chart at this time is primarily concerned with personnel. No 
attempt was made to fix dates for completion of construction 
ot for the installation of fixed pieces of equipment. The sched- 
ule was set up to plan essential action which had to be 
taken at the time and was expanded later when other action 
became critical. All concerned with the project knew that 
the executives of the company were anxious to have the plant 
iN Operation as soon as possible. 

As work progressed through the summer, the delivery dates 
on equipment became more definite and by September, 1948, 
it was possible to revise the D-Day chart and actually bring in 
the elements of construction and equipment installation. In- 
stead of a D-Day with no fixed date, a definite starting date of 
December 1, was established. This planning schedule was 
much more detailed than the D-Day chart, and fixed definite 
dates and responsibilities for all of the remaining work that 
had to be done before the plant could start. Parts of two pages 
of this schedule are reproduced as Chart 3. The upper chart is 
4 portion of the summary sheet of the schedules. Each prin- 
cipal subdivision of work is shown, such as outside and 


inside work, and equipment installation. The total time re- 
quired for each of these major subdivisions is reserved on the 
chart. The lower portion is one of the supporting sheets of 
this schedule, which gives more exact detail on the work 
planned 

From September onward, preproduction planning was largely 
a matter of following the progress of work that had already 
been laid out and scheduled. Each responsible supervisor and 
officer in the company knew exactly the work that was re- 
quired of him, when it must start, and when it must finish. 
The principles which were followed are outlined in the fol- 
lowing quotation from Mr. Clark: 

‘Practical planning puts its emphasis on the date when work 
must start in order to meet an established deadline. It is not 
sufficient to establish a deadline, and call that planning. Each 
step along the way must be considered and a time relationship 
for that step established in conjunction with the final deadline 
date.”’ 

In November, 1948, a month before the plant was scheduled 
to open, a review of the master schedule showed that installa- 
tion of equipment was about 1 week behind schedule, and 
that some items of construction could not possibly be completed 
prior to the date set for opening the plant. However, there was 
sufficient detail on the planning chart to determine that the 
plant could still open as planned, provided urgent action was 
taken on the lag items that could prevent operations. 

Eighteen days before the plant was scheduled to operate, a 
similar review of the situation was made to determine if the 
schedule could be met, and if the fires in the furnace could 
be lighted. While certain items were still not up to schedule, 
there was enough information to enable the responsible execu- 
tives to calculate the risk involved and to make the decision to 
proceed as planned. 

It was not until the day before the plant was scheduled to 
start work that the final critical items arrived. On exactly 








CHART 3 SUMMARY SCHEDULE: CONSTRUCTION AND EQUIPMENT INSTALLATION 


for 
Oa 7 aKIOEPT. 
See 
3 








¢ ONS TRUCTION 
OVTSIDE WORK 
CLOSING IN 


INSIOE WORK 


EQUIPMENT 

INSTALLATION 

__ BATCH 

__ BINDER 

__ TANK _ 

— LINE - FORM 

___ LINE INSPECTION 
OVEN __ 

_ CHOPPER 







Nov 
/ 





















DETAIL SCHEDULE: CONSTRUCTION—OUTSIDE 






_ SEPTIC TANKS 
_ ResocaTe RRS 
REPAIR AT C1. LINE 


__ Fan House 





, COmPLeTeiOee « 
Loading Docks 








Roaoways 


the date scheduled, December 1, the plant went into operation. 
Products were packed and ready for shipment in the first 24-hr 
period of operation. Thus, two years of co-operative preplan- 
ning had achieved its objective 


SUMMARY 


Complete planning of all phases of this project brought the 
following advantages, which could not have been gained other- 
wise: 

1 There was full utilization of manpower, with no lost 
time. Gantt planning charts, showing manpower trained and 
available, were used to determine when and where men could 
be assigned to specific jobs. 

2 Co-ordination of the efforts of a large number of execu- 
tives, at several locations, was assured. Planning charts and 
progress reports kept these men fully abreast of problems at the 
new plant, with exact information for executive action. 

3 A definite date for production to start was established 
months in advance, which enabled the sales department to 
plan an adequate sales campaign and to accept orders with 
definite delivery promises which could be kept. Meeting the 
scheduled start-up date and delivering goods as promised, were 
important assets in building up customer good will for the new 
plant. 


As industrial know-how passes from country to country, 
there will be many opportunities for the application of demo- 
cratic planning methods such as were employed in this Cana- 
dian plant. 

There was effective collaboration between the engineers of 
two countries, several companies, and three branches of en- 
ginecring—civil, mechanical, and management or industrial 
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engineering. Similar situations will be experienced in our ex 
panding Pan-American economy. Engineers know how to 
work together. It is through the use of such democratic 
methods and techniques, and with such common thinking 
and understanding that the engineering profession can make 
its greatest contribution to peace. 


WHAT is needed in America is intellectual toughness, born 
of intellectual struggle, and resting upon a foundation of values 
built during that struggle. I have no fear of the conclusions 
which professional men, thus educated, would reach, for I have 
full confidence in intelligent procedure and place top value 
upon intellectual freedom. What I do fear is a teacher or an 
administration that insists on telling the student, in a partisan 
spirit, what the answers are—or what the teacher thinks they 
are. What is needed throughout higher education, as I view it, 
are more teachers and administrations that will insist on stu- 
dents achieving the second and especially the third stages of 
competence in regard to values, and will take the time and 
have the patience to solve the extremely difficult educational 
problem that is involved. For it is very far from being solved 
today. 

But the stakes are high. The development of a new breed 
of professional men who not only can perform effectively in 
the technical part of their work, as they can now do, but also 
serve the additional functions I have outlined, may be a very 
important factor in the endurance of America. (From a talk 
on ‘‘Value Judgments in Professional Education’’ given by 
Robert E. Doherty at the dedication exercises for the new clec- 
trical engineering building at the University of Illinois, 
May 20, 1949.) 
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AMERICAN ENGINEERING 
and INDUSTRY ABROAD 


By LLOYD J]. HUGHLETT 


EDITOR, McGRAW-HILL INTERNATIONAL CORPORATION, NEW YORK, N. Y. 


ORE than a few young engineers today are considering 
careers in the foreign field. Names such as Meiggs, 
Billings, Goethals, Minor Keith, Braden, Frederick 

Harte, and others represent a spectacular chapter in the history 
of the United States’ contribution to the early development of 
other countries. The pioneering of these men was succeeded by 
thousands of American engineers who followed their leader- 
ship into the foreign field. Today the number of engineers re- 
quired and working abroad is greater than ever before. Since 
the turn of the century, opportunities offered by the foreign 
field have increased as the world gradually entered into an era 
of national interdependencies. The resources and strength of 
the United States are being called upon to take a leading role in 
world-wide developments. Engineers today will go abroad 
and accomplish feats which will immortalize them in the 
annals of countries in process of development. Their exploits 
may be less spectacular than those of the pioneers who hung 
railroads across the Andes on sky hooks, created a vast network 
of hydropower for southern Brazil, conquered the jungles of 
Central America and opened it for trade, discovered the black 
gold and mineral wealth of Peru, Chile, Colombia, and Vene- 
zucla, and opened the rivers and harbors of the other Americas 
to travel and trade. 

The need still continues for engineering facilities to exploit 
the natural wealth of countries; but the need is also being ex- 
tended to educate peoples in the skills of efficient production 
and in the economics of management as they become self- 
sufficient, well-clothed, well-fed nations capable of participat- 
ing in world trade. 

With the world’s mechanical progress and the philosophy of 
internationalism permeating and coloring all our thinking, it is 


appropriate that we attempt to estimate at this time the oppor-’ 


tunities and demands placed upon our engineering services and 
industry in foreign countrics. 


EXPORTS TO MEET THE NEEDS OF FOREIGN COUNTRIES 


Any forecasting of the foreign demands placed upon U. S. 
industry for management and engineering services must be 
postulated upon a careful examination of our export record. 
These exports in turn must be broken down to determine the 
relative proportions of capital versus consumer goods. Indus- 
trial and heavy construction equipment is the basis for foreign 
industrialization; nondurable goods represent production tar- 
gets for which the industrializing countries aim to become 
self-sufficient. 

Over-All Export Picture. To attempt here a world-wide analy- 
sis of trade would be too extensive an undertaking. By limiting 
ourselves to a kaleidoscopic review of Latin American trade, 
Wwe will cover the field in which American industry and engi- 
Neering are primarily interested. Also, we will restrict our 
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analysis to an area with a more or less similar pattern of indus- 
trialization offering the greatest market for U. S. engineering 
technology and capital. 

Reaching an all-time peak in 1947, the value of U. S. ship- 
ments of industrial equipment to Latin America totaled 
$474,000,000, nearly 800 per cent greater than in 1938, and 82 
per cent higher than in 1946. Although U.’S. total exports 
soared to 306 per cent over the average of 1941-1945, the physi- 
cal volume remained about the same, due to inflation. An ex- 
amination of the records of engineering companies over this 
period reveals that their foreign business is directly correlated 
with our sale of heavy equipment abroad. 

Spearheading the present demands for equipment and raw 
materials in Latin America are the industrialization and exten- 
sive modernization programs of Brazil, Argentina, Mexico, 
Chile, Venezuela, Cuba, Colombia, Uruguay, Peru, and Bolivia. 

These are the “Big 10."’ 

They account for 95 per cent of the power generated in Latin 
America, 97 per cent of all industrial workmen, and 97 per cent 
of Latin American imports from the United States. 

There definitely was a decline in our total exports to Latin 
America during 1948. However, these cuts have been in the 
fields of consumer and luxury goods. The brakes have been 
applied to luxury imports by various countries in an effort to 
conserve their dollar balances. Dollars will be used for the 
purchase of capital goods needed to obtain self-sufficiency in 
such fields as textiles, foodstuffs, cement, petroleum, basic 
chemicals, paper and pulp, and power generation. With the 
exception of Chile, the Big 10 of Latin America are importing 
U. S. machinery in almost direct ratio to their production of 
power. 

Exchange and import controls are generally exercised by all 
Latin American countries. Everywhere, except in Cuba and 
Venezuela, stringent restrictions are in force to curtail consumer- 
goods imports. Indirectly, these restrictions benefit the in- 
dustrial and construction-equipment suppliers here in the 
United States. In the Big 10 countries, where the establish- 
ment of manufacturing facilities to supply consumer goods is a 
major target, an increasing number of measures are being intro- 
duced to protect local industries. Tariff barriers, however, are 
not being raised against industria] machinery in Latin America; 
to the contrary, such equipment will be admitted tax-free in 
order to encourage new and expanding industry. 

The Latin Americas, like other industrializing areas of the 
world, have recognized that their economic expansion must 
stem from an internal growth in technology communicated to 
them from the industrialized countries. By importing engineer- 
ing and management skills, they seek to attain a stronger trad- 
ing position, being able to sell as well as buy in the interna- 
tional market. 

New industry, based upon imported industrial know-how, 
will make it possible for Latin American countries to produce 
many durable and nondurable goods, to complete projected 
public works which will raise living standards, to increase 
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their purchasing power for all types of goods, and in turn to con- 
tribute to the further diversification of their productive facil- 
ities. 

This is the program Latin America faces in improving its 
trading capacity. U. S. industry recognizes healthy signs of 
growth and foresees opportunities for participating in the in- 
dustrial development of several Latin American countries. 
Undaunted by difficulties of exchange, inefficient labor, limited 
national markets, and an oftentimes unstable political scene, 
many U. S. companies are migrating to these countries. By 
introducing their experienced technology of management and 
manufacturing skills, they work hand-in-hand with national 
capital in the creation of new factories and industrial plants. 
In not a few countries, however, conditions are not judged 
favorable to the expansion of U. S. interests. 

This is not a particularly new phase of export; but it is a 
development which is receiving increased attention by many 
manufacturers who wish to penetrate the foreign market. For 
other manufacturers, the establishment of a foreign manufactur- 
ing Operation represents a logical means for holding markets 
which otherwise would be reduced substantially or lost to 
them entirely because of exchange difficulties or preferential 
trade arrangements. 

Survey Conducted. In order to accumulate objective informa- 
tion regarding the opinions, attitudes, and trends of (1) engi- 
neering firms, and (2) U. S. manufacturers regarding the foreign 
field as outlets for their services and the establishment of manu- 
facturing plants, two questionnaires were circulated among 
these groups. 

One questionnaire went to engineering companies to deter 
mine the percentage of their business abroad, the countries in 
which they have projects under way, the nature of their serv- 
ices to foreign clients, special difficulties or opportunities ex- 
perienced in doing business abroad, the branches of engineering 
most frequently required in their foreign operations, and sup- 
porting questions to supply details on these principal points. 
Engineering companies numbering 400 were approached by 
letter; 120 replies were received, representing a 30 per cent 
return (Table 1). 

The other questionnaire was aimed at manufacturing com- 
panies and was intended to discover their attitude toward 
branching out into the foreign field either in wholly owned 
plants or plants jointly financed with foreign local capital. 
Other questions were directed toward ascertaining their posi- 
tion in loaning personnel and ‘‘exporting’’ technological as- 
sistance to put such foreign plants into operation, licensing of 
their products for manufacture abroad, areas considered favora- 
ble for such manufacturing operations, and whether they 
consider foreign manufacturing operations stable, financially 
profitable, and to be recommended to other U. S. manufacturers. 
About 2000 company presidents received this questionnaire. 
Answers were received from 728 companies, slightly better 
than a 36 per cent return (Table 2). 

The questionnaires were substantiated further by interviews 
with various manufacturing and engineering firms, in order to 
obtain additional details as described in this paper, verification 
of results gathered from the questionnaires, and interpretations 
of opinions and attitudes which obviously would be omitted in 
replying to any questionnaire. 

Foreign Industrial Requirements. A review of the economic 
plans, formulated by countries throughout the world, reveals 
that for the large part cach has a program of development. In 
some of the smaller countries (specifically Latin America), the 
industrialization schedule has been entrusted to government 
agencies which directly or indirectly control almost all new 
development or modernization work. In several instances the 
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TABLE 1 SUMMARY OF REPLIES TO QUESTIONNAIRE SUR- 
VEY AS SUPPLIED BY 120 U. S. ENGINEERING FIRMS ENGAGED 
IN OR INTERESTED IN DOING BUSINESS ABROAD 

Value of foreign business? 

Information not supplied (84 companies).. 

Percentage of total business (36 companies). 18 
Value of capital investment abroad? 

Not available 


None (105 companies ) 105 

Average of 11 companies $700,00 
Will you sell engineering services alone? 

Yes. 117 

No.. 3 
Will you construct a plant as well as provide engineering for 

it? 
Yes 86 
No 34 


Do you have a working arrangement with other companies to 
supply engineering services which you yourself cannct 
supply to your client? 

Yes & 
No , 4 

Do you do any manufacturing of equipment that could be sold 
to plants engineered by your company? 

Yes 14 
No 106 

Have you facilities for handling the purchasing of equipment 

required in plants engineered by your company? 


No . 

Can you handle product development for foreign manufac- 
turers? 

Yes 16 

No 104 
Do you anticipate an expansion in your foreign operations? 

To be the same as at present 19 

Yes 55 

Interested in getting into the foreign fizld 31 

To decline 12 


Countries offering the greatest engineering opportunities? 
(In order of perference) 
Latin America 
Canada 
South Africa 
India 
Europe 
Near East 
The greatest difficulties co sale of engineering services abroad? 
Dollar shortages l4 
Lack of contacts with clients 47 
Expressed no opinions 49 
How many engineering graduates do you employ full time in 


the U. S.? 


NA Sew Pm 


26 companies employ less than , g 
28 companies employ between 10-49 
25 companies employ between §0-99 
36 companies employ more than 1X 


5 companies provided no information 
What emphasis do you place on employing national engineers 
in your foreign operations? 
Considerable : 41 
No answer or indefinite answers 
Do you train national engineers for the administration and 
operation of projects which you have engineered abroad? 


No answer 39 
Yes 69 
No 12 


influence of these agencies extends to control over dollar ¢x- 
change for imports of goods and services. In the larger coun- 
tries, industrialization is a function of an over-all planning 
agency with more freedom being left to development through 
the initiative of private enterprise. In other countries, how- 
ever, there is a trend toward centralization of the powers for 
industrial development into government hands. 

In primitive countries, industrialization can be initiated only 
by the government itself. Private enterprise is completely 1 
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TABLE 2 SUMMARY OF REPLIES TO QUESTIONNAIRE SURVEY 
AS SUPPLIED BY 726 U. 8. MANUFACTURERS 
Yes No Undecided 

Would you consider manufacturing your prod- 

ucts abroad? 226 277 223 
Have you made analyses or surveys in considera- 

tion of such a step? 39 «681 
Have you been approached by or contacted any 

foreign interests with respect to manufactur- 

ing your product abroad? 128 598 
Would you consider licensing your product for 

manufacturing abroad?... . ; 377 240 109 


Would you consider entering a joint undertaking 
with foreign capital to establish a manufac- 
turing plant abroad? 264 293 169 

Would you be in a position to loan the personnel 
and export the technological assistance to put 
such a foreign plant into efficient operation?. 211 186 329 

What foreign areas do you consider the most 
favorable for manufacturing your products? 


Canada I 
Latin America 
Europe 

South Africa 
Near East 
India 


Rw ee wr 


capable of undertaking any program for creating manufacturing 
facilities, since industry and business of any size have not vet 
been established in the country. Therefore it becomes a re- 
sponsibility of the government to start the ball rolling, to 
create and financially support a plan which will put new manu- 
facturing facilities into the country. As these industries be- 
come self-sufficient in management, finance, and efficient pro- 
duction, the government should withdraw its influence and 
permit them to operate according to the internal economic 
character of the country. So long as government controls serve 
as a beneficial instrument to industrialization and do not re- 
strict the operation of private enterprise, such government 
development corporations meet with the goodwill of U. S. 
industry. When they result in centralized buying agencies, 
favoritism toward special interests, artificial price fixing, 
tariff barriers, and state-controlled industrial economies, 
they obviously become opposed to the principles of free enter- 


prisc 
ENGINEERING IN THE FOREIGN FIELD 


American construction engineering generally precedes the 
exports of capital industrial goods, while U. S. labor and man- 
agement skills accompany their installation and use in a 
developing factory system. Industrializing countries have 
already employed our engineering to construct or supervise the 
construction of their public-works programs. U. S. contracting 
firms, consisting largely of civil and structural engineers, are 
called upon to provide the personnel and heavy equipment 
necessary for the creation of transportation systems, dredging 
of harbors and rivers, construction of pipe lines and water-sup- 
ply systems, and the erection of commercial and public build- 
ings. In so far as our survey has been able to determine, a con- 
Servative estimate of at least 90 per cent of the income derived 
from U. S. engineering in the foreign field today is routed 
through the large contracting firms employed to handle the 
public-works programs of countries abroad. 

These U. S. firms are spearheading the industrial develop- 
Ments which follow their construction jobs. As harbor facil- 


ities are constructed to open countries to foreign trade, high- 
Ways and railroads fan out through the hinterland from coastal 
cities, and populations learn the value of health and sanitation 
facilities, then industrial plans can be realized to produce food- 
stuffs, textiles, raw materials, and a large variety of consumer 
This has been the history of areas with centers in 
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Buenos Aires, Sao Paulo, Mexico City, Capetown, Tientsin, 
Hangkow, Sydney, Bombay, and Manila. 

Many of the large U. S. contracting firms in the heavy con- 
truction field do a substantial share of their business abroad. 
Several have specialized in foreign work and their projects 
abroad range between 60 and 90 per cent of their total business 
Not a few of these companies are individually doing over 
$10,000,000 of business a year abroad. 

It is further worth noting that they attribute the success of 
their foreign work directly to the experience gained on foreign 
jobs abroad over a great number of years. Because of their 
accumulated knowledge of local working conditions and laws, 
a personnel adapted to the requirements of living abroad, abil- 
ity in calculating costs on foreign jobs, a capacity for working 
with local labor and materials, and experience in making con- 
tractual and financial arrangements differing from practices 
in the United States, these companies have enjoyed profita- 
ble operations in the foreign field as contractors and 
builders. 

The construction field, as largely based upon civil engineer- 
ing, differs considerably from the opportunities offered to other 
branches of engineering. The engineering required for power- 
plant design and construction, petroleum refineries, and chemi- 
cal plants comprises an increasing percentage of foreign con 
struction activities. Engineering firms handling the largesi 
share of business abroad in these fields are staffed with engineers 
in these specialized branches of engineering, work with the 
client in conceiving and planning a project, carry it through its 
design, and finally contract for its construction. 

The consulting engineer has generally played a very limited 
role in the foreign field. Unless he has been retained by some 
large U. S. company to supply a highly specialized service on a 
foreign project, his services simply have not been in great de- 
mand by foreign companies or governments. Nevertheless, 
there are a large number of engineers who are interested in de- 
veloping a consulting practice in the foreign field. Not pos- 
sessing the facilities of the larger engineering companies for 
handling or evaluating credits and risks, moving funds from 
abroad, providing the experienced personnel for a project, pro- 
fessional registration in the country, and unfamiliarity with 
local legal requirements, the individual engineer or small con- 
sulting firm is faced with problems which may endanger the 
success of foreign operations. It is worth noting in this con- 
nection that companies reporting successful operations abroad 
have always taken the precaution of covering their services 
with letters of credit or other guarantees of payment in U. S. 
dollars. Smaller 1 to 4 men consulting firms have mentioned 
delays in receiving payment for their services or encountered 
other difficulties which are generally avoided or quickly solved 
by the experienced larger companies. However, the ma- 
jority of firms replying to our survey have indicated that they 
expect their foreign business to increase or to remain as at 
present. 

The value of engineering advisory or design services is gener- 
ally not appreciated by a foreign company. The position of the 
consultant is not recognized as an economical and direct means 
of facilitating the selection of a plant design, purchasing of 
equipment, and as a means for obtaining specialized engineering 
services. 

This point was very clearly brought home to the author re- 
cently by a visitor from one of the smaller countries in the Carib- 
bean area. He was up here to purchase a half million dollars of 
mining equipment, and wanted our advice and help in contact 
ing manufacturers and suppliers. He wished to purchase the 
same type, size, quality, and so forth, of equipment used on a 
very successful mining operation in Canada. He did not take 
into consideration the differences in ores, labor, power supply, 
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and other conditions existing in Canada and in his own coun- 
try. He was, last of all, not a mining man. The immediate 
suggestion to him was that he employ the services of a compe- 
tent mining engineer as a consultant, and that the author would 
be happy to supply him with the names of half a dozen reputa- 
ble and competent men in the field. He could employ the serv- 
ices of one of them not merely for helping him in the selection 
and purchase of equipment here, butalso for supervising its instal- 
lation atthe mine site and putting it into operation. He was hesi- 
tant about following such a procedure and, pressed for the rea- 
son why he did not care to employ such assistance, he finally an- 
swered, with some diffidence, that he felt consultants were 
‘‘confidence men.”’ 

Furthermore, it was the feeling of the visitor that such engi- 
neering assistance should be supplied by the manufacturers of 
equipment—a viewpoint commonly held by the majority of 
capital-goods purchasers outside the United States. Many en- 
gineering firms have remarked that this attitude militates 
against the sale of engineering services. In South America, for 
example, this attitude was developed as a result of the prewar 
experience with German manufacturers. They would provide 
services which are outside the range of free development work 
that an American firm can furnish a client today. 

Foreign companies and even governments feel no obligation 
in asking a U. S. firm to submit complete data outlining proc- 
esses and machinery requirements so that they can decide 
whether or not they wish to invest ina proposition. They re- 
quest such information simply as a routine part of their shop- 
ping tour. Most U. S. firms are now asking for a retainer before 
undertaking any investigations or study whatsoever. It has 
become the general rule, moreover, with the majority of engi- 
neering firms successfully operating in the foreign field today, to 
include their services in the cost of the equipment. Several ex- 
port houses will provide their clients with complete plants on 
this basis. Their practice is to quote a total plant cost and in- 
clude in it their engineering expenses. It would seem that en- 
gineering firms should be recommended to follow this proce- 
dure since it has become the customary means of getting and do- 
ing foreign business. Ninety-seven per cent of the engineering 
firms participating in our survey stated that they were able to 
do the purchasing of equipment required for plants which they 
design. However, only 70 per cent were in a position to erect a 
plant abroad and install the machinery in it. Engineering serv- 
ices as such are oftentimes cleared for dollar exchange only with 
the greatest of difficulty, although they may be more easily 
paid for when included within the cost of equipment sold, even 
when it is higher than regular goods rates. 

Many manufacturers also will provide the entire engineering 
details which may be required for the development and sale of a 
plant. Although they may not manufacture all units entering 
into its various operations, they will include the units of other 
manufacturers for which they can easily supply specifications. 
One large company, with subsidiaries in various heavy-equip- 
ment fields, can present a prospective client on several hours 
notice with preliminary plans for plants of various capacities in 
almost any industrial field. With a strong sales force operating 
in the foreign field, such a manufacturer obviously offers con- 
siderable competition to the average enginecring firm. Their 
‘‘packaged"’ plants have the additional sales advantage of being 
tried and proved in the foreign field, employing units produced in 
mass production, being based upon simplified designs which 
have an advantage where semi or unskilled labor are involved, 
and an over-all lower cost. 

An obstacle to undertaking foreign engineering work, which 
our survey uncovered, was the lack of contacts between pro- 
spective clients and engineering firms, in other words, getting 
business. This issue was mentioned by several of the larger en- 
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gineering companies and stressed by the majority of the smaller 
firms. Unlike manufacturers who undertake a strenuous cam 

paign of advertising to interest potential buyers in choosing 
their products over those of their competitors, engineering firms 
depend upon personal contacts or upon a prospective client hear- 
ing of his work record or specialization. 

Several of the large engineering firms enjoying several decades 
of successful operation in one or more countries, have immedi 
ate contacts with jobs as they develop. This is made possible 
by maintaining active representation in selected areas. They 
are on the ground floor of new projects and little publicity is re 
leased on them in the United States. 

Visitors to the United States to assign jobs and interview dif 
ferent firms have rtcently begun to enlist the help of consultants 
They are beginning to get over the idea that they are mere “‘con 
fidence men."’ Through these aides they are assisted through 
the banking systems in Washington and New York, are put in 
contact with specialized engineering personnel after a screening 
which is done by their counsel, and oriented to the resources of 
the American industrial system. 

There is considerable promise abroad in the field of manag« 
ment engineering. Unfortunately, few foreign companies as yet 
recognize the value of this service and even more are not even 
conscious of its existence. As the various factory systems of dif 
ferent countries evolve, there comes a stage in their development 
where they require experienced guidance to achieve proper 
plant efficiencies, handle labor problems, maintain qualities of 
production, and market their products successfully. Although 
a foreign industrialist may be quite aware of his need for this 
service, he is not familiar with the fact that specialized organi 
zations exist which can fill his needs. Management engineer 
ing, furthermore, is faced with no small task in selling its sers 
ices to foreign industry. Such services cannot be expressed in 
terms of so many dozens of pumps, tons of piping, or shiploads 
of structural-steel shapes. Foreign manufacturers find it difficult 
to appraise the purchase of services as such; they do not repre 
sent concretely the new plants which are needed so badly, nor 
modernization of existing facilities which were up to date at the 
turn of the century. 

The export of technology is primarily a long-range responsi- 
bility of private enterprise. Although the communication of 
production skills and engineering knowledge may be aided by 
government and education agencies, the fact remains that indus 
trial technology and know-how are largely a property of pri 
vate enterprise. The role played by U. S. capital and business in 
industrializing or reconstructing other countries is a potent 
means of selling the American Way abroad. U. S. capital 
goods being sold or lent abroad account for 12 per cent of total 
U. S. production and 35 per cent of the goods moving in world 
commerce. In almost all categories, their values are paralleled 
by proportionate requirements for U. S. engineering and tech- 
nology in the importing countries. 

Capital goods moving into an industrializing area are 4 
challenge to the labor and management groups of that country. 
Attempts to create a self-sufficient segment of industry too 
rapidly have failed or proved unprofitable when countries have 
neither the maturity of management nor the existence o! sut- 
ficiently skilled labor to establish economically sound manu- 
facturing enterprises. 

The importation of our management skills is the catalysis to 
accelerate industrialization and result in efficient and economic 
productivity. To achieve an intrinsically sound basis fot 
industrial development within foreign countries, know-how 
furnished by United States industry must accompany ouf 
capital goods and dollars abroad. This exportable end product 
of research, carried over into production, stems directly from 






















ng 


ot 





cil 
if 
“nt 
per 
ot 
igh 
his 
ni 
“er 
TV 
| in 
ads 
cult 
pre 
nor 
the 


mSi- 
n of 
1 by 
dus 
pri 
ss in 
rent 
pital 
rotal 
orld 
leled 


rech 


too 
have 
{ sul- 
nanu- 


sis tO 
ymic 
s for 
how 
, our 
oduct 
from 


Juty, 1949 


the basis of what has come to be known as the ‘‘American 
Way.'’ 


U. S. INDUSTRY GOES ABROAD 

U. S. business has an unprecedented opportunity today for 
introducing the American Way into foreign countries. It 
is in the unusual position of being able to go into partnership 
with foreign capital, to create new plants, and to invest its 
specific technologies in profitable foreign enterprise. 

Spotlighted in today’s public consciousness is the conflict 
between communism and capital. The means our Govern- 
ment has elected for stemming the flood of communistic propa- 
ganda and to promote world prosperity with ECA assistance 
is only part of the job. If the philosophy and operations of 
private enterprise are to be re-established in Europe and to 
take deep roots in the industrializing countries of Latin Amer- 
ica, it must be accomplished in large part by U. S. private en- 
terprise itself. U.S. business and industry as missionaries of 
the philosophy of private enterprise, as opposed to systems of 
state control, must literally move over the face of the world. 
They must invest in, engineer, and manage new enterprises 
as a means of combating the economic factor which is the 
common denominator of prosperity and security of all nations. 
The world has become a closely knit and finely balanced 
economic structure. Poor markets, unemployment, and de- 
pression in one area are reflected in reduced productivity and 
depression in another. 

And, what is the attitude of U. S. business in facing a new 
international frontier for industry where the responsibility 
of promoting and participating in foreign private enterprises 
rests squarely upon their own shoulders? 

An undercurrent running throughout the 726 replies from 
manufacturing companies would seem to indicate that a very 
large segment of U. S. business is becoming more internationally 
minded. The fact is not surprising in itself when we recall 
the nature of the world we are living in, and its daily reporting 
in newspapers, trade journals, and popular magazines. Our 
international role in world politics and world recovery has 
colored the thinking of all of us. U. S. businessmen are 
taking stock of the broader field of internationalism which 
we have entered and are translating it back and measuring its 
implications against their own business. This constitutes 
a radical departure from the traditional attitude of many U. S. 
manufacturers whose values were postulated on producing for 
and selling in the domestic markets. 


TABLE 3 ATTITUDES OF 726 U. S. COMPANIES TOWARD 
FOREIGN MANUFACTURING OPERATIONS 


Un- No 


Yes No decided answer 
Do you consider foreign manufacturing 
Operations financially stable?. . . 213 32700135 51 
Do you consider foreign manufacturing 
operations profitable? 269 138 193 126 


Are they to be recommended to other 
184 64 128 360 


Our survey attempted to determine the relative interests 
of various types of manufacturers in expanding their operations 
into the foreign field. It was recognized that some companies 
do a very heavy export business. However, no special at- 
tempt was made to reach this group. Our sampling was 
based upon a cross section of industry by selecting blinding every 
fourth card listing the presidents of 8000 companies. 

In analyzing our questionnaire returns, the attitudes of in- 
dividual segments of U. S. industry toward manufacturing in 
the forcign field were carefully distinguished depending upon 
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whether the companies were metalworking, chemicals, food- 
packing, textiles, etc. The viewpoints of the larger companies, 
since they have already expanded into the foreign field or 
explored its possibilities, differed from those of the smaller 
companies; while the medium-sized manufacturers manifested 
the strongest interests in foreign operations. Geographically, 
companies on the Atlantic and Pacific seaboards were more 
internationally minded than those in the midwest. Particu- 
larly did the young industries, warborn on the Pacific coast, 
express an interest in branching out into foreign countries. 
Beginning to feel the postwar competition of older industries, 
they are more favorably inclined to view any opportunities 
offered in the foreign field. 

The manufacturers of heavy equipment logically point out 
the uneconomical features of trying to fabricate bulldozers, 
heavy prime movers, fractionating equipment, high-production 
machine tools, instruments for temperature and pressure con- 
trols, and so forth, in areas where the markets for such goods 
are not only limited in themselves but also may be restricted 
turther by reason of trading agreements, exchange difficulties, 
and the like, with other countries. 

Still other fabricators of heavy equipment are presently 
contemplating setting up manufacturing arrangements in other 
countries. Their foreign operations will for the large part 
employ sheet steel and various structural shapes, together 
with subassemblies imported from the United States, to as- 
semble such typical products as water-treating plants, re- 
frigeration equipment, motor-truck frames and bodies, car- 
bide-tipped tools, valves, and small Diesel engines. Many of 
these new manufacturing enterprises represent American tech- 
nology and patents combined with foreign capital and its 
existing metalworking facilities. A number of American 
chemical companies have also gone into the foreign field where 
they can practically overcome all competition by locally manu- 
facturing basic acids, alkalies, and salts on which there is a 
low margin of profit when bought and sold on the international 
market. A similar joint partnership of foreign capital and 
U. S. technology for the industrialization of foreign countries 
has also been indicated by the McGraw-Hill survey in fields of 
leather manufacture, textiles, steel mills, the manufacture of 
soft drinks and alcohols, food-packing plants, and electric 
power. 

Many U. S. companies operating in foreign countries are 
limited as to the amount of capital which they can hold in 
any company operating there. For the large part, such ar- 
rangements consist of 49 per cent of the capital being supplied 
by the U. S. interests with the balance being held by nationals. 
Other restrictions apply further in the case of exploiting sub- 
soil wealth, hydroelectric resources, and the operation and 
ownership of various public utilities. In some countries 
there is a complete exclusion of foreign capital in such enter- 
prises. Such restrictions have definitely slowed down the 
development of mining, metallurgical, and power develop- 
ments in several Latin American countries. U. S. companies 
not merely have refused to undertake further development 
work in areas where such legal restrictions operate, but have 
pulled up stakes and abandoned the work which they already 
may have done. 

Today most invitations being extended to U. S. companies 
to emigrate into foreign areas are on a partnership arrange- 
ment. U. S. companies are invited into such partnerships to 
supply management skills, engineering know-how, equipment, 
and certain part of the capital; the foreign interests pro- 
vide clearance with local and national laws, real estate, dis- 
tribution facilities, ability to work with local labor, and 
capital. 
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FOREIGN AND U. S. INDUSTRY MUST GET TOGETHER 


The McGraw-Hill survey threw considerable light on the 
attitudes of the small or medium-sized manufacturer's interest 
toward branching out into the foreign field (Table 3). The 
history of how big business has gone into the field is fairly well 
known. The absence of interest or reluctance of many medium 
and small manufacturers to immigrate into the foreign field is 
twofold: 


1 American businessmen are not sufficiently assured and 
confident of themselves in making such a step. They have 
heard much about opportunities in such areas as Latin America, 
South Africa, Australia, Canada, and the Near East. But also 
they are justifiably concerned with fears of expropriation, the 
freezing of their profits within the country, unskilled labor, 
labor troubles communistically inspired, absence of markets, 
populations with a low purchasing power, and other problems 
associated with distance and language differences. Unlike 
the larger companies who are acting as bellwethers to the 
present movement of capital and technology into the foreign 
field, very few of the smaller and medium-sized companies 
are as yet making the detailed analyses and comprehensive 
studies preliminary to taking such a step. 

2 Probably the greatest obstacle to the migration of medium 
and small U. S. industry abroad is the absence of adequate 
machinery for bridging the gap between existing opportunities 
abroad and the actual acquainting and selling of U. S. private 
enterprise on the idea of taking advantage of these opportuni- 
ties. The facts are (4) the industrial systems and governments 
abroad are interested in having U. S. capital come into their 
countries and participate in the development of industries; 
and (6) certain U. S. industries admit that they are willing aad 
open to consider such a move. The stalemate ensues from the 
two not getting together. 

For a very large part the fault may be directly attributed to 
the foreign parties themselves who would extend the invita- 
tion to U. S. business. The Yankee businessman has become 
notoriously omnipresent where he becomes involved in selling 
his goods on the foreign market in post World War II. The 
idea that he might jointly undertake the manufacture of his 
goods in a foreign country in partnership with local interests 
still is a new idea to the great many and regarded as heresy 
by not a few. There is one school of thought in the United 
States which is violently opposed to any migration of U. S. 
skills, capital, or industry where it will result in a reduced 
export of U. S. goods. However, members of this school of 
thought for the large part are exporters of consumer goods; 
and for one, the author feels that the majority of foreign coun- 
tries should be as self-sufficient as possible in the manufacture 
of such goods. It has become almost axiomatic that the more 
industrialized countries are the best markets for our total 
exports. Where we may lose the sale of a million pairs of 
shoes to an area which develops its own leather and footwear 
industry, we gain many times over in the sale of other goods 
which the raised standards of living behind a population 
wearing shoes will demand of us. The same analogy is the 
basis for the establishment of new hydroelectric plants, steel 
mills, food-packing, textile plants, and the like. 

In our survey several manufacturers expressed the feeling 
that the domestic market is becoming increasingly competitive 
and that possibly their greatest opportunity for expansion lay 
not so much in the development of new products but in estab- 
lishing themselves in the foreign field. Thirty-six per cent 
of the manufacturers participating in the survey indicated that 
they were interested in expanding abroad; 17 per cent of those 
interested in expanding abroad revealed that they had been 
approached or voluntarily had contacted a foreign interest 
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with a view to establishing a branch plant abroad or parti 
cipating in the development of new manufacturing plants 
Only 2 per cent of those who indicated that they were not 
interested in foreign expansion had been in touch with foreign 
groups regarding such a move. 









U. S. GOVERNMENT SHOULD NOT OVERREACH ITS FOREIGN AID 


Foreign countries, and the Latin Americas in particular, 
should undertake to correct any legal conditions which mili 
tate against the operation or movement of U. S. capital into 
their countries. They should undertake a realistic and con 
crete program of industrial public relations to “‘sell’’ a partner 
ship of industrial private enterprise to U. S. business. Thx 
notion unfortunately prevails that the U. S. Government 
should generously extend the loans and other assistance needed 
for the development of industry in foreign countries. To a 
large extent this expectancy of largesse has stemmed from th« 
open-handed philosophy of various federal agencies where th: 
powers of international industrial development and promotion 
have been vested. Operating on the level of intergovernmenta! 
finance and international loaning and borrowing, their opera- 
tions have overshadowed and in several instances stunted the 
growth of private enterprise. In certain quarters there is a 
growing opinion that the functions of these agencies over 
reach themselves at the expense of private enterprise. Un 
questionably, their functions on such a scale as public works 
are justified. The ends accomplished by such loans are onl) 
possible on the government level and constitute an indisper 
sable crutch to faltering or growing economies. 

Many foreign countries offering a healthy climate to private 
enterprise have been slow to recognize and still slower to tak« 
advantage of the fact that their greatest help can be obtained 
directly from U. S. business and industry. As might be ex- 
pected from certain quarters of the foreign press, such a move 
would be described as a new form of dollar imperialism, a plot 
to exploit the wealth of small and helpless countries by U. S. 
capitalists. An examination of how U. S. private enterprise 
operates in Venezucla, Mexico, and in almost any other part 
of the world today is a refutation of the charge. 

The bitter but much-needed lesson, admittedly learned by 
the oil companies in Mexico, taught U. S. business as a whole a 
lesson it will never forget. The story of Mexican oil epito 
mizes the worst that can be described of American enterprise 
abroad. Unfortunately, it poisoned United States-Mexican 
relations for over a quarter of a century. On the one hand, 
it has stirred up a feeling of distrust throughout Latin America 
for U. S. capital, and on the other, it has instilled a fear ot 
expropriation throughout U. S. business regarding forcign 
investment. 

It is high time that these feelings were changed. Prospects 
for industrialization in Latin America will be interminably 
extended unless they employ the engineering knowledge, 
tradition of skills, and American capital available for the 
creation of new plants. They must offer a reasonable assur- 
ance of guaranteeing the rights and operations of U. S. capital 
in their country. A formula of co-operation must be arrived 
at which provides security, profit, and mutual responsibility 

President Harry S. Truman in his Inaugural Address has 
committed the United States to a ‘‘bold new program’ of 
assisting other countries with our industrial know-how and 
capital investment. The job is one which must be princl- 
pally intrusted to and accomplished through the channels of 
private enterprise, and justifiably so. In Truman's ow? 
words, ‘‘Our aim should be to help the free peoples of the 
world through their own efforts, to produce more food, more 
clothing, more materials for housing, and more mechanical 
power to lighten their burdens.” 
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FTER a previous career of twenty years as an engineer 
in the industrial arena, the author is now completing 
his third academic year as a member of the faculty ot 

the College of Engineering at a large castern university. More 
than once during these latter three years, it has been borne in 
upon him that the average engineer, like many others in the 
‘outside world,’’ does not have an adequate conception of the 
opportunities and attractions of life on a college campus as a 
teacher of engineering science. It has become increasingly 
evident that there are, in fact, a number of popular misconcep- 
tions among laymen which tend to create a distorted view of the 
typical college professor and his world. The author harbored 
his share of these misconceptions for quite a few years and has 
often thought that he would have become interested in an 
academic post much earlier had he but known a little more 
about the matter. Hence, this presentation is inspired chiefly 
by a conviction that someone should tell the engineers of in- 
dustry more of the actual facts of academic life—for their own 
sakes, as well as for the sake of engineering education and the 
larger interests of our common society 


ECONOMIC FACTORS 


Of course, it is recognized generally that the basic motiva- 
tions for an academic career are a native enthusiasm for teach- 
ing, and the satisfactions which come from helping young 
people effectively to develop their abilities, as well as from the 
opportunity to serve a cause and an institution commanding 
universal respect. To some teachers the intellectual rewards of 
scholarship and professional leadership are sufficient incentives; 
to others the academic life is the good life, here and now, which 
so many workers in other fields wistfully anticipate as the ulti- 
mate fruit of their labors. But it is not always appreciated that 
the economic factors may not necessarily offset these considera- 
tions . 5 

Engineering-college faculty salaries are not always so low as 
many suppose. For example, the 1946 report of the EJC survey 
of the earnings of engineers! showed that the median base 
monthly salary of college or university teachers was about $400, 
twelve to fourteen years after graduation. This was almost 
identical with the figures given for the fields of construction, 
supervision, Maintenance, operation and design, and only about 
$25 less than the corresponding medians for consulting, sales, 
and research. The comparable figure for administration- 
Management (technical) was $490. Several large universities 
in the East, Middle West, and Far West have recently proposed 
or established salary scales providing minimum salaries of 
$3000 for instructors, $4000 for assistant professors, $5000 for 
associate professors and $6000 for full professors, for the stand- 
ard 9-month academic year. Some schools offer appointments 
based upon 11 months employment per year at 11/9 of the fore- 
Boing rates. Many of the major colleges are fully prepared to pay 
from $6000 to $10,000 or more for outstanding teachers and 
department heads, and, by the same token, there are currently 
quite a icw such teachers who are earning more than many 
chief engineers of industrial firms. 

In addition to their regular salaries, college professors may 
carn substantial supplementary stipends, from consulting and 


wit Engineering Profession in Transition,’’ published by Engi- 
Joint Council, 33 West 39th Street, New York, N. Y., 1946. 
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research projects or by teaching in the supplementary 6 or 9- 
week summer sessions. Royalties from the sale of textbooks 
and the exploitation of patents may also provide appreciable 
increments of income. Some colleges allow their faculty to 
carn a full salary from an outside employer while on sabbatic 
leave with full or part pay from the college. Of course, many 
teachers make good use of the three months’ summer vacation 
to augment their earnings while advancing their professional 
competence in an industrial position. 

There are other compensations which often help to make the 
economic picture attractive. It is customary for children of 
faculty members to be exempted from the payment of tuition— 
which is now up to $600 per year ina number of first-rate schools 
This item, together with additional savings due to residence 
near the campus, may casily amount to more than $1000 a 
year for cach boy or girl in college—or a total savings (or value) 
of over 12,000 dollars for a family with three children. Most 
universitics have a pension plan and offer group insurance on 
favorable terms. Leaves and allowances tor illness are usually 
liberal in meritorious cases. To many persons the extra margin 
of security and peace of mind is an important consideration. 


SECURITY AND FREEDOM 


One sometimes hears of college faculties being disturbed by 
intrusions of state politics, but, by and large, the extra measure 
of job security is very appreciable, after a teacher has been 
granted ‘‘tenure’’ upon reaching the level of associate professor. 
Tenure means that an associate or full professor cannot be dis- 
charged or demoted until he reaches the age of retirement 

usually 65 to 70) so long as he behaves with anything like 
normal decency. Gross misconduct or incompetence is, of 
course, not tolerated, but the typical professor with tenure is 
rather well protected from any material effects of administra- 
tive or political disfavor. This tradition of ‘‘academic free- 
dom"’ is carefully sustained to insure the privilege of teaching 
or writing upon controversial subjects without fear of con- 
sequences.” 

This principle of personal independence is generally extended 
to a rather broad area of professional activity, in respect to the 
senior faculty. A college professor is certainly much more of 
an autonomous individual than his counterpart among the 
engineers employed in industry. He is less accountable to 
“higher ups,”’ freer to come and go as he pleases, to plan his own 
work and to carry out his program with a minimum of adminis- 
trative sanction. 


TEACHING LOADS AND OFFICE HOURS 


In most colleges the normal ‘“‘business hours’’ are from 8:00 
a.m. to 5:00 p.m. (with an hour for lunch) Monday through 
Friday, and from 8:00 a.m. to 1:00 p.m. on Saturday, extend- 
ing roughly from September 15 to June 15. 

There are apt to be a number of holidays and four-day week- 
ends (as at Thanksgiving and Easter), capped by a two-week 
vacation at Christmas. As a rule the members of the teaching 
staff are not expected to be on duty throughout the regular 


* The extraordinary case of the professors recently discharged from 
the University of Washington, for alleged Communist activities em- 
soesiens the current fear of Communism as a threat to all forms of 
iberty, including the academic variety. 
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A representative working schedule would in 


business hours. 
clude perhaps 12 to 16 “‘contact’’ hours per week in classroom 
or laboratory plus 3 to 6 regular office hours for consultation 
with students. The contact hours might be reduced to 8 or 9 
for a man doing considerable administrative or research work, 
or might be increased to 18 or 20 if the teaching load is largely 


routine laboratory or drafting-room supervision. Although 
the professors are quick to point out that they may average 40 
or 50 hours per week when the time required for preparing 
lectures, grading papers, and serving on committees is added to 
these regular duties, the fact remains that few of them are 
required to be on the campus as much as 24 hours per week while 
classes are in session. 

It is not uncommon for a teaching schedule to include no 
classes earlier than 9:00 or 10:00 a.m. with all day Tuesday 
and Thursday off, or with two afternoons and two mornings 
off every week. This is not to belittle or to underestimate the 
long hours of study and service that most teachers devote to 
their assignments—many of them work much harder than their 
less-inspired brethren in other fields of engineering. But it is 
nevertheless quite convenient, on occasions, to have the privi- 
lege of taking an hour or a day off for personal affairs without 
notice, even if it is counterbalanced by extra work at home or in 
committee meetings lasting late into the evening. It is also 
true that generally a professor can set his own pace, to agree 
with his ambition, health, or temperament. 

The atmosphere and the tempo of a university are intended 
to be leisurely, quiet, and free from the high pressures and ten- 
sions of industry, to be conducive to scholarly pursuits. These 
privileges and prerogatives are not often abused—and are even 
less frequently abused with impunity in respect to remuneration 
and advancement. 


LEAVES AND VACATIONS 


As previously mentioned, leaves with full or part pay for 
illness and personal business of various kinds are usually liberal. 
Many engineering schools grant regular ‘‘sabbatic’’ leaves to 
all professors after each six years of service—allowing the op- 
tion of a full year at half pay or one academic term (4!/2 months) 
at full pay. It is expected that this time will be devoted to 
improvement of professional competence, as by travel, visits 
and studies in the field, industrial employment, or preparation 
of material for textbooks. Thus including the regular summer 
vacation, the professor can, if he wishes, spend something over 
seven months away from the campus every seventh year with- 
out loss of his regular income. In addition, each year he is 
privileged to spend three full months (whenever he feels that 
he can afford it) on a vacation which allows him to take his 
family on a leisurely tour of the country, or abroad. True, not 
many professors spend every summer touring or sunning them- 
selves on the beaches—they frequently have more interesting 
and profitable things to do—but at least they are free to invest 
their time as they choose. 

In respect to other leaves for extended periods, for government 
service, industrial experience, or to take advantage of ‘‘exchange 
professorships’’ in other institutions, the colleges are likewise 
quite liberal. 


ATMOSPHERE AND ENVIRONMENT 


Among the pleasant features of college life is the special 
quality of the atmosphere which pervades and surrounds the 
typical campus. The physical setting is characteristically 
pleasant, clean, and quiet—frequently in a delightful country- 
side or suburban residential area. The beautiful lawns, trees, 
and gardens, the fine old buildings steeped in tradition, and the 
architectural classics of the ‘‘quadrangles’’ can inspire even a 
prosaic engineer with an enduring enthusiasm for the intellec- 
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tual and aesthetic adventures which are open to him in these 
dedicated halls of learning. 

There is, however, little of the “‘ivory tower"’ isolation in 
the professional activities of the engineering departments 
Industrial representatives visit the campus every week, to 
interview prospective employees, to give “‘nonresident’’ lec 
tures, to discuss research projects or to consult experts in various 
fields. Many conferences, symposia, and special courses draw 
visitors from other universities as well as from industry and 
government agencies. Likewise, members of the engineering 
faculty participate in many professional activities in the field, 
in the big cities, and abroad. 

On the campus itself the professor's contacts are mostly with 
young people—clean-cut, stimulating, and refreshing young 
people. Almost all of his associations with his faculty col- 
leagues are cordial, pleasant, and interesting. There are many 
scholars, enthusiasts, philosophers, artists, scientists, idealists, 
engineers, practical men of affairs—predominantly gentle- 
men in the best sense of the term. 

Among the extra dividends of life in a great university are the 
cultural feasts spread so abundantly before the faculties. 
There is a great variety of lectures by distinguished scholars and 
authorites in every imaginable field, from all parts of the world 
Even the Sunday morning services in the Chapel are apt to be 
conducted by outstanding preachers and theologians—a 
different one each week—who come by invitation from far and 
near. There is a constant succession of art exhibits, symposia, 
debates, plays, demonstrations, concerts, and shows, most of 
them free or at nominal cost and all of them conveniently at 
hand and accessible. 

The formal and informal social life of the campus is likewise 
varied and active. There are receptions, inaugurations, dedica- 
tions, and celebrations, as well as a pleasant variety of faculty 
and student-faculty parties, smokers, and dances. 

Then, of course, there are the college sports activities, for 
those who like that sort of thing. Middle-aged ex-engineers 
who have lost all interest in football and basketball will 
commonly change into enthusiastic fans after joining the fac- 
ulty of a university and getting acquainted with the teams 
Practically all of them become more interesting when one has a 
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vested interest in the players and the institution which they 
represent. It is also convenient for the faculty to participate 
in such sports as golf, tennis, swimming, volleyball, handball, . 
badminton, etc., using college facilities. § 
PROFESSIONAL DEVELOPMENT d 
Professional development of faculty members is a matter ol ye 
especial interest to engineering colleges. It is aided and abetted yr, 
by many of the factors mentioned, as a by-product of campus yor 
life. In addition, most schools encourage and support partici 7 
pation in professional socicties—iocal and national—and in 
basic and applied research. Many engineering departments tj 
conduct regular seminars for the edification of their faculry and pe 
graduate students in their sp-~‘:1 fields. Young instructors are Th 
encouraged to become candidates for advanced degrees. Pub $i 
lication of first-rate technical papers and their presentation be pe 
fore the major engineering societies are considered especially . 
worthy activities since they reflect credit upon the college 4 Pie 
well as the individual author. The colleges are not inhibite? Pre 
in this respect by competitive restrictions—on the contrafy, opt 





they usually insist that the results of all research and special 
studies sponsored by any agency shall be freely published. 1 
general, it is the ambition of engineering colleges to develo? § 
their professors to the highest attainable level of scholarly 
achievement and professional prestige, since their major invest 
ments are in individuals rather than in products. 

As a matter of fact, engincering educators as a group, by tht 
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very nature of their work, are motivated toward the profes- 
sional ideal, as delineated so ably by the late Wm. E. Wicken- 
den in his classic address “The Second Mile."’ They are actively 
concerned with three principal enterprises: (1) The advance- 
ment of their particular areas of engineering science; (2) im- 
provement of the art of engineering education and, (3) advance- 
ment of the profession of engineering and the contributions of 
engineers, individually and collectively, to the welfare of 
humanity. These are luxurics which most businesses simply 
cannot afford, as immediate objectives. 

The zeal and enthusiasm with which representative educa- 
tors pursue these objectives is striking. The author's eyes were 
frankly opened when he attended his first annual meeting of the 
American Society for Engineering Education (formerly the 
SPEE) in 1946 at St. Louis. The sessions ran a full week, 
morning, noon, and night, through Saturday and Sunday, with 
more spirit and interest than could normally be distilled out of a 
half-dozen meetings of the founder societies! These people 
are really devoted to a cause, or causes, which they believe in. 
It appears that their enthusiasm is sustained and whetted by 
the fact that their causes are anything but forlorn; they have 
much tangible evidence of accomplishment and their art is 
constantly changing, developing, and growing at a healthy rate. 
In many quarters this attitude carries over between conven- 
tions, in the activities of the various faculty committees which 
address themselves to the development of curricula, techniques, 
and practices on the individual campuses. 


FUTURE PROSPECTS OF THE COLLEGES 


At the present juncture the whole field of higher education is 
flourishing and expanding on an impressive scale. Authorita- 
tive surveys have indicated that college enrollments, which 
are now in the neighborhood of two and a quarter million, 
should double within the next ten years. Engineering-college 
research amounts to hundreds of millions of dollars annually 
and is growing to formidable proportions. Public apprecia- 
tion and support of higher education has reached a new high 
and appears to be firmly established. A college degree has be- 
come almost universally an indispensable prerequisite for secur- 
ing the better jobs in business, industry, and the professions. 
To provide for the anticipated growth, the President's Com- 
mission on Higher Education® recommends that the total! 
national investment in university and college plant be increased 
from the 1947 level of four billion to nearly thirteen billion 
dollars by 1960. Along with this the Commission recommends 
an increase in faculty from 155,000 to 350,000 and in annual 
Operating expenditures from one billion to two and a half billion 
dollars, over this same period. Even if these goals are not fully 
attaincd, it is clear that higher education is entering into a 
period of striking and healthy development. 

All of this means that there will be a great variety of excep- 
tionally fine opportunities for engineers qualified for teaching 
or research positions in the colleges, for many years to come. 
There is Currently a chronic shortage of first-rate men with a 
sincere interest in teaching, combined with adequate technical 
Compctcnce, professional experience, intellectual curiosity, and 
broad social consciousness. The ideal attributes of college 
faculty personnel are admirably delineated in the report of the 
President's Commission.* The greatest demand and the greatest 
Opportunity is for the genuine scholar with a lively enthusiasm 
for his subject and the ability to impart that enthusiasm to 
students and fellow engineers. Along with this, there are 
tremendous opportunities for participation in the vigorous 
development of engineering education, now entering a new 


* Higher Education for American Democracy"’ (in 6 small volumes), 
ya st of the President's Commission on Higher Education, U. S. 
Overnment Printing Office, Washington, D.C. December, 1947. 
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phase of co-operation with industry, Government, and society. 

All three of these groups have come to a new appreciation of 
the formidable role and effectiveness of present-day engineering 
science in the competitive arenas of national and international 
affairs. Just as the new fields of Industrial and Administrative 
Engineering were introduced into the educational world around 
the turn of the century, so now—at the half-way mark—Human 
Engineering and Social Engineering are the vital new challenges 
to the colleges. While the physical sciences have lost none of 
their enormous significance and prestige, the social sciences are 
coming into their own as the keys to the crucial problems of our 
times. Engineers can play vital roles in bringing social progress 
more nearly into line with the monstrous technological salient 
by applying their intellectual disciplines and the spirit and tools 
of science where the hard-boiled businessman, the politician, 
and the mystic have failed after so many generations. 

The obvious fact of the matter is that our industry, our 
science, our engineering, or our “‘way of life’’ can be no better 
than the vision and training of our people; and for several 
generations our colleges and similar institutions of higher 
education have been by far the most effective agencies for en- 
larging the vision and advancing the training of our leaders in 
these categories. In fact it is the function of the colleges—not 
always perfectly performed—to serve as repositories, sources, 
and clearing houses for the arts, the sciences, the experience, 
and the wisdom of our society. Other agencies, of course, 
contribute in various ways, and it is doubtless true that we will 
continue to advance whether the colleges prosper or wane; but 
it can hardly be denied that no other agency in the contem- 
porary scene is in a position to set the pace of our advance on all 
fronts in such a decisive manner. 

The significant fact here is that, although the colleges have 
done much, they could do a great deal more to accelerate the 
pace of our sociological progress if they were subsidized and 
supported more effectively—purely as a realistic investment in 
our industrial and national interests. This is by no means sim- 
ply a matter of financial support, although this is a major 
factor. There is the important matter of psychological, moral, 
or social support, with particular reference to the prestige and 
professional status of the college professor in our present-day 
sociology, in this country. 

In Europe and South America the professor is still, usually, 
the outstanding man in his field—there being no better place to 
exploit the talents of such a man. In America the professor is 
sometimes pre-eminent, but all too often the key men are lured 
into industry, business, or elsewhere. Most frequently the in- 
ducements are financial, but it is clear, to the author at least, 
that in many instances a valuable man is lost to the academic 
world simply because he does not realize that there are many 
tremendously satisfying compensations, privileges, and op- 
portunities in the colleges of today. It is indeed a privilege to 
be identified with one of these great institutions, to serve its 
worthy causes, to design and build the engineers who will de- 
sign and build our better world of tomorrow, and to enjoy the 

delightful associations of the major campuses. We must do 
more to bring these opportunities to the attention of our best 
engineers—for the same reason that prompts the farmer to save 
his best corn for planting—instead of allowing so many of 
them to be “‘wasted"’ or ‘‘consumed”’ in the more restricted and 
transient enterprises of the world of today. We must help 
these engineers to appreciate the full implications of Elihu 
Root’s words when he said: 

“The general, the statesman, the man of affairs all pass 
away and are forgotten, but to have builded oneself into the 
structure of an undying institution, to have aided the develop- 
ment of these priceless agencies of civilization, is to have lived 
not in vain, but is to have lived in perpetuity.” 
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ESEARCH has cither been the beginning of or has had 
a leading part in the development of every modern indus- 
try. New processes, new machines, new materials, and 

new applications of these materials have been developed 
through research. Under present conditions, an industry can 
thrive and develop only through such discoveries and their 
applications. The future welfare of the industries of York is 
closely connected with further developments of their products 
through research. How and where can this research be carried 
out to best advantage and at lowest cost? 


WHAT IS RESEARCH? 


Let us consider first what is understood by this term ‘‘re- 


search’’ and how research is carried on. Popular writers make 
it appear that the results of research are the works of genius. 
Many developments according to these authors are the result 
of a flash of inspiration or imagination on the part of the person 
who conducts research. Nothing is said of the long step-by- 
step search for the desired solution of the problem nor of the 
many persons who may have contributed time, thought, and 
effort toward the final result. 

It has been said that the day of the experimenter in an attic 
is past. Research today requires a full knowledge of past 
achievements in contingent lines and the joint efforts of many 
people in a fully equipped laboratory to find the desired answer. 

PURE AND APPLIED RESEARCH 

One must appreciate the distinction between pure and applied 
research. In the former the scientist searches out »-w truths 
of nature and of the elements that occur on this carth. He is not 
interested in the practical application of these truths. He seeks 
to satisfy a natural curiosity. He follows up any idea that 
attracts his fancy. These scientists are our great explorers. 
They open up new territories of knowledge. One may take as 
an example of such pure science now in the public eye the dis- 
covery of Lord Rutherford and his associates of the possibility 
of splitting the atom. 

Industrial research is concerned with the exploration and 
development of the new territories opened up by the pure 
scientist. The searches are generally undertaken with definite 
objectives in view. While there is the same urge to learn truth 
regarding the subjects treated, in general the object of industrial 
research is to find something in the new territory of science or 
even to work over old territory, which something will be of 
use and benefit to mankind and which will yield a profit to the 
concern which has financed this industrial research. This ap- 
plication of industrial research lies in the field of engineering 
and hence we, as engineers, should be keenly interested in the 
methods and procedures of industrial research. The engineer's 
place in reference to the pure scientist is best stated in the words 
of an automobile garage advertisement in Baltimore, ‘‘When 
you stop, we start.” 

Let me illustrate industrial research by an example from my 
own experience. In 1909 the late Carl C. Thomas asked me to 
direct a research in the laboratories of the University of Wiscon- 
sin. Thomas had carried out a research project at Cornell Uni- 
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versity on the specific heat of superheated steam. This study 
gave him the idea of an electric steam meter and work was 
undertaken by a team of engineers on this development. The 
basis of the study was simple. The quantity of heat added to 
a given weight of substance is the product of its specific heat 
and the rise in temperature, the determination of both of which 
can be made by well-known methods discovered by physicists 
Conversely, if the quantity of heat added to a mass flow, the 
specific heat, and the temperature rise are known, the weight 
flowing can be determined. The measurement of the quantity 
of heat can be made an accurate measure of flow. Endless dif- 
ficulties cropped up in metering steam due to moisture. Thomas 
suggested that the apparatus which had been developed, bx 
tested with air which had no moisture difficulties. The first 
crude apparatus gave excellent results. The work on steam 
was dropped and the Thomas clectric gas meter was developed 
This meter is widely used in gas service, both here and abroad 

In general the engineer realizes a need and then studies the 
results of pure science to find by research a means to satisfy this 
need. 

Sir Richard Gregory in his book on ‘‘Discovery”’ says, re 
garding the industrial investigator: 


The research which he undertakes or organizes has for its object the 
artificial preparation of substances which are naturally rare, the produc 
tion of a new process or the improvement of an old, the design of ma- 
chines which will increase his power over nature and of instruments 
which will enable him to laugh at limitations of time and space 


METHODS OF RESEARCH 


There are two methods of carrying out an industrial research 
Assuming that one knows what is being souglhit, one can follow 
the Edisonian method of trying everything that might relate 
in any way to the object of research and noting results. This 
requires keen observation and analysis, endless patience, and 
ability to use common sense and reasoning in making correct 
deductions from results. The proper solution may be found but 
at the expense of much time and money. Often this method 
leads to a discovery or invention of high value. Mr. Edison's 
well-known search for a filament for the incandescent lamp 1s 
one of the best examples of this method of research 

The classical method proceeds along more scientific lincs and 
is one now generally pursued in first-class research establish- 
ments. When a certain need or objective is formulated, a theors 
is developed by thoughtful analysis and study of facts alread) 
known. The experimenter then proceeds to test this theory 19 
the laboratory and by analysis of data and modification of 
theory as a result of tests, leads to further tests and finally to 4 
solution of the problem. An example of this methed of research 
was Midgley's research leading to the production of the Freon 
refrigerants based on fluorinated hydrocarbons. He reasoned 
from known physical and chemical data that the subscances 
which would possess the desired refrigerating properties would 
be one of the fluorine compounds and then proceeded to find th 
proper one. 

Industrial research in general combines both of these methods 
Analysis of the problem indicates a certain area of knowledge 
wherein the answer may lie. Edisonian methods may be 4P 
plied to find the answer in that limited area. 
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It will be apparent that thought is an important contributing 
factor in research. In fact it is one of the most important cle- 
ments. Few great inventions are the result of a flash of genius. 
Rather they are the result of long careful consideration of the 
particular problem and are the final climax of this analytical 
thought. Take for instance, Watt's invention of the separate 
condenser for the steam engine. He had been working for a 
long period on a Newcomen engine where the steam was con- 
densed within the cylinder and had endeavored to discover how 
to improve engine performance. He had given much thought 
to this problem and then one day when walking in a park, the 
idea suddenly occurred to him to try a separate condenser out- 
side of the engine. His thought processes over a considerable 
period of time had led him to the final solution. 

In order, then, to pursue industrial research one should learn 
all facts related to the problem, analyze and digest these, then 
try those solutions which appear to have promise. Again, 
analyze results and repeat until the final solution is accom- 
plished. 

PROCESS RESEARCH 


Industrial research can be divided into two classes; process 
and product. Process research is concerned with the develop- 
ment of a new process for the production of a commercial ar- 
ticle. Competition frequently forces industries to review their 
manufacturing methods and to determine whether products 
can be had by new processes at less cost. Many examples could 
be cited of this type of research. The scarcity of tin during the 
war led to the development of a tin-clectroplating process in 
place o the old dip process thus saving much tin and securing 
a superior product. Another example is the use of the contact 
chamber for sulphuric acid manufacture in place of the older 
Glover tower method. 

The first step in process research is to outline the general 
problem. Next a survey of literature is made to collect all 
relevant facts. The best method of attack is then outlined, the 
needed data determined, methods selected, and an experimental 
program outlined. The subsequent experimental] data are sifted 
and analyzed. Indicated leads are followed up and deductions 
made. Finally, an improved process results. 

Equipment research conforms to the same general methods. 
Here the object is to develop a better machine to carry out some 
processes. Competition is a factor in this case and the new ma- 
chine should have characteristics radically different from com- 
peting machines on which there may be patents. Many ex- 
amples of this type of research can be found in the machine-tool 
industry and in the equipment used to make automobiles. 


PRODUCT RESEARCH 


Product research promises to be one of the most extensive 

fields of industrial research. The development of new products 
by synthetic methods, the utilization of waste products from 
industry, and the improvement of present articles of trade af- 
ford an increasing field for profitable research. 
_Kiletfer in his book, ‘‘The Genius of Industrial Research,”’ 
lists thrce types of product research. The first is a product with 
no market, such as a residue of a process which appears to 
have no market value at the moment. For instance, before the 
war the Quaker Oats Company, in searching for an economic 
use of oat hulls from the production of oatmeal, found that these 
contained furfural. A process was developed for its recovery 
and little use was found for it until the synthetic-rubber process 
developed during the war. It was then found to be a selective 
solvent for butane in the process of producing butadiene. The 
demand for furfural was so great that a large plant was built at 
Memphis to recover it from cotton-seed hulls, corn cobs, or 
other vegetable wastes. 
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The second case quoted is a market and no product. During 
the war many commercial products trom abroad were cut off. 
The demand for these still persisted. New products had to be 
developed to meet this demand. For instance, certain China 
oils used in the production of electrical insulation were unob- 
tainable when Japan seized China. Research developed new 
substitutes from resources at hand which took the place of these 
imported oils. 

The third class is no market and no product. Someone con- 
ceives the idea that some new substance may be produced but 
there is no demand for it and a market must be created. Re- 
search on such a material requires great faith on the part of 
management as to ultimate financial results. As an example of 
this research one might refer to the nitrocellulose solvents that 
were left over at the end of World War I. To get rid of these, 
research work was started on new products. This resulted in the 
development of the quick-drying lacquers with a nitrocellulose 
base that are now used for painting automobiles and for other 
purposes. Buta market had to be created for these products. 


RESEARCH FACILITIES 


Many large industries have established industrial research 
organizations from which one may expect great results in future 
years. Products of such laboratories are already displacing 
older commodities in today’s markets, such as nylons for cotton; 
and silks, plastics for woods and porcelains, detergents for 
soaps, and synthetics for natural rubber. 

These facilities are costly and must be staffed by a group of 
experts. It has been said that such companies must devote from 
1 to 3 per cent of their gross sales to maintain an aggressive re- 
search establishment. On the other hand the financial returns 
may be large. For instance, it is said that Standard Oil of New 
Jersey has had a return in excess of fifteen dollars in profits for 
every dollar spent on research. Others have had similar profit- 
able experiences. Large organizations are forced to do research 
work to maintain their competitive positions. 

One will ask how the smaller industries can foster research 
that will maintain them in favorable competitive positions. 
Certain small industries such as garages, jobbing machine 
shops, certain woodworking establishments, and the like, are 
of the service type. While improvements may be made 
in processes, machines, materials, and commercial practices, in 
general these industries have limited interest in research. In 
many cases, little or no engineering services are required either 
in establishing the industry or in its operations. 

Many small businesses make a product for sale in competition 
with products of other concerns among which may be the large 
concerns with research laboratories. New articles are continu- 
ally appearing on the market which tend to displace older 
products. The small industry must be keenly alive to these 
trends, for unless it can maintain its market, it soon ceases to 
be profitable. While many executives realize the need of de- 
velopment in their industry and of research to attain this end, 
they are deterred from action by fear of high costs and by lack 
of knowledge of how this research may be carried out. 

The January 6, 1949, issue of Iron Age contains an article on 
research in which the question is asked whether the increasing 
cost of research is preventing small and medium-sized plants 
from participating in and enjoying the benefits of development 
work. Data on costs are presented and gains noted. Quoting 
from the article: 


To return to the problem of the small company in setting up a (re- 
search) program, three things are essential: (1) It must keep up with 
the operating practices of its own and other industries; (2) it must 
periodically consider its own products, operations, and position and 
weigh against these the possible advantages to be derived from specific 
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research projects; (3) it must have at its service the facilities and experi- 
ence of a well-organized research laboratory. 

The first two of these requisites usually can be handled and usually 
are best handled by some individual within the company. Where there 
is no one with the time or background of experience to properly handle 
the job, the services of a consultant familiar with the field can be ob- 
tained. Research personnel and laboratory facilities, the third requisite, 
can be furnished by research laboratories, nonprofit institutes, or uni- 


versities. 


Granted that industrial research is needed in small industries, 
should it be conducted wholly in the industry itself, jointly 
with some trade association, or by some research organization? 
Actually, it has been done in all three ways. When done in an 
industrial plant, it often takes a long time to complete, is 
quite expensive, and may lead to complicated processes due to 
lack of experience of the small research staff. 

For instance, before the war an inventor was engaged by a 
lime company to develop a process that he had invented to pro- 
duce pure magnesium carbonate from dolomite. Test-tube re- 
sults were satisfactory. However, the inventor had little ex- 
perience with the large-scale equipment required in the process 
and expensive mistakes were made in the plant design which 
delayed the operation of the process. 

A concern which develops a new product or process through 
its own research generally can be the sole possessor of any ad- 
vantages that accrue from this development. On the other hand 
developments from research of a trade association are the joint 
property of all members of the association. All can enjoy the 
advantages of any new discovery. No special competitive ad- 
vantage accrues to any one member. However, some excellent 
research has been done by such trade groups as the Portland 
Cement Association, the Pulp and Paper Institute, and the Gas 
Industry. 

Small concerns have access to many research organizations for 
solution of their problems. Among the larger research labora- 
tories, might be mentioned Battelle Memorial Institute, Colum- 
bus, Ohio, Arthur D. Little, Inc., Cambridge, Mass., and the 
Electrical Testing Laboratories, New York, N. Y., Research 
institutes have been organized during recent years in connection 
with engineering schools such as the Armour Research Institute 
of the Illinois Institute of Technology, the Research Labora- 
tories of the University of Michigan, and the Institute of Co- 
operative Research at The Johns Hopkins University. These 
institutions operate in general on a nonprofit basis with a full- 
time staff of research men and technicians and with ample 
tacilities to attack various problems. Contact with the univer- 
sity instructional staff, its laboratories, and libraries, keep the 
research men im touch with all new developments both in 
laboratory techniques and in new theories. 

Commercial research laboratories have various scales of 
charges for their services. The nonprofit research institutions 
charge for direct labor and material plus an agreed-upon rate for 
overhead to cover the indirect costs of operation. Contracts 
cover the duration of the research, the ownership of research 
equipment especially purchased for the project, titles to inven 
tions, and compensation, if any, to individual patentees. 

As an example of the type of investigation that can be handled 
by a research staff, the following is cited. The head of a large 
dairy came to the University with the problem that about one 
milk bottle in every ten had to be discarded each day due to 
chipping or breaking. Bottles from several sources seemed 
equally brittle. Nothing in the dairy plant or in its handling 
or bottling process seemed at fault nor were delivery men re- 
sponsible. A research was started to determine the cause of this 
loss of bottles and it extended over a considerable period before 
a satisfactory solution was found. The glass constituents were 
first studied and found satisfactory. Mechanical tests were then 
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applied. These led to a critical examination of bottle de 
sign. The bottles were basically die castings and were madc 
with varying thicknesses in parts and with some sharp corners 

a thing to be avoided in a casting. The problem was solved by 
a redesign of the bottle dies and some changes in the method of 
manufacture. The resultant saving to the dairy paid for the 
cost of research in 2 few months. The results were later di- 
vulged to the whole dairy industry and have governed bottle 
production since that time. 

Another example is the weightometer widely used by road 
inspectors to check loads on vehicles. A man of inventive turn 
of mind woke one night during a slight illness to find himself 
lying on a hot-water bottle. He reasoned that the pressure 
in the rubber bottle must have been a measure of the weight 
upon it. A small industry built a cylinder to hold the round 
water bottle with a piston to fit above it and arranged for fur 
ther test and development at the University. Tests confirmed 
the inventor's deduction. Metallic parts were finally developed 
in place of the rubber bottle and a valuable commercial article 
resulted. 

Other similar examples may be cited, but these suffice to show 
what can be expected. 

ORIGIN OF IDEAS 


Researches in product development may be instigated by sug 
gestions from production men, salesmen, and designing engi- 
neers. While these ideas may be original, they generally fol 
low along traditional] lines alrhough much time and money may 
he spent in their development. 

Mention has been made of the origin of new idcas in the minds 
of inventors. These men have contributed enormously to our 
progress. 

Often the need for a new useful product arises from the forced 
necessity of disposing of an industrial waste. For instance, the 
Marathon Paper Co., of Wisconsin, dumped the slop from its 
sulphite digesters into the river. The liquor in this waste ab 
sorbed oxygen and killed fish. The company was restrained by 
the Government from dumping this raw material and was forced 
to find some method of disposing of the offending liquor. The 
method developed left a brown wet sludge for which there was 
no obvious use. The late Guy Howard was engaged to develop 
some useful product. He found several of much promise and 
others for which no use has been found, so far. One of the use 
ful and profitable by-products is ‘‘Vanillin,’’ which is now 4 
leading article in domestic trade 

Atomic energy has many intriguing angles. Much research 
remains to be done to develop protection against radioactivity, 
to find how this activity can be used in the arts, and to develop 
by the use of radioactive materials entirely new products an 
processes. 

How can a mechanical engineer sell his executives on 4 f 
search project? Procedure will naturally vary in individu 
cases. Let the engineer approach this question in an enginect 
ing manner. First, the basic idea upon which research seems 
advisable should be carefully analyzed. What work has bec! 
done by others along this line? What were their results as fat 
as can be determined? Is the basic theory of the idea cortett’ 
Where can the research be carried out most expeditiously’ 
Who is best fitted to direct this work? What equipment a 
staff will be needed? How long may it take and wha: will 
cost? Finally, what estimate can be made of the cconom« 
values of the product of this research to the firm which pr 
motes it? 

These are questions the management will ask. The engines 
should prepare a memorandum covering them to the best of his 
ability. Having thought his problem through in a compr 

(Continued on page 588) 
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MEDICINE aud ENGINEERING 
in SUBMARINES 


By T. L. WILLMON 


CAPTAIN, MC, U. 8. N. MEDICAL RESEARCH LABORATORY, U. S. NAVAL SUBMARINE BASE, NEW LONDON, CONN 


HISTORICAL 


HE history of the modern submarine begins about 1624, 

in the time of James I of England, when a Hollander, 

Cornelius von Drebbel, constructed a wooden shell cov- 
cred with goat skins, powered by 12 oarsmen, which success- 
fully made a submergence to 15 ft with the august personage of 
James I aboard 

In 1772 David Bushnell, a Yale student, built a submarine 
craft called the Turtle. Not much bigger than a barrel and of 
much the same shape, it was operated by one man, who in a 
sitting position turned a crank connected to a screw propeller. 
The Turtle carried a bomb outside the hull. His unsuccessful 
attack in 1777, on the British flagship Eagle anchored off Staten 
Island was the first recorded use of a submarine in actual war- 
fare 

A Connecticut engineer, Robert Fulton, was able to interest 
Napoleon in the construction of an undersea craft to destroy the 
British fleet, but eventually Napoleon became discouraged and 
Fulton then took his ideas to the British. The First Lord of the 
Admiralty, after lengthy discussion, was of the opinion that the 
submarine should not be encouraged, for with its development 
it would be adopted by other nations to the hazard of the 
British fleet, so Fulton returned to Connecticut and invented 
the steamboat. 

During the war between the states, the Confederate Navy 
built several Little Davids, which were iron hulls, steam-driven, 
not completely submersible, but ran with decks awash. These 
were fitted with a spar-type torpedo. One of the Little Davids 
successfully sank a Federal ship, but was herself demolished. 

Working in New Haven in 1877, J. P. Holland and later 
Simon Lake, also of Connecticut, entered the field and were 
largely instrumental in developing the prototype of the cur- 
rent submarine, which was being developed concurrently in 
Germany. The present submarine is essentially a refinement 
and enlargement of the submarine for 30 years ago, developed 
in the period 1905-1918. It exceeds in many ways the opera- 
tional fantasies of Jules Verne. 

Many engineering developments have been largely the result 
of submarine requirements. The lead-acid storage battery 
received great impetus as did the Diesel engine, which was 
developed for safety and to enable burning of a less highly re- 
fined and cheaper grade of fuel. 


WHERE THE MEDICAL OFFICER COMES IN 


When the boys began their peregrinations beneath the sur- 
face, closing themselves away from normal atmosphere, they 
began to run into problems. Consequently, from the early days 
there have been a few doctors who have become involved in 
submarining in attempting to solve s6me of the problems and 
Protect personnel against the gadgetry of the engineers. 

The relatively few medical personnel who became interested 
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in pursuing these lines of endeavor are commonly “‘Dr. Jekyll 
and Mr. Hyde’’ individuals, torn between a career of medicine, 
for which they are trained, and engineering in which they also 
are interested. They receive the line officers’ course of instruc- 
tion and become qualified in deep-sea diving, followed by the 
six-month course in the Submarine School. A sufficient portion 
of this period is spent in the Medical Research Laboratory, 
Submarine Base, to enable us to give them the advantage of 
our experience and to indoctrinate them in techniques and 
methodology. 

As is well known, a submarine is a cigar-shaped craft the 
length of a football field, divided into nine watertight com- 
partments, powered for surface cruising by Diesel-electric drive, 
and for submerged running by electric motors powered from 
storage batteries. Submergence is effected by flooding ballast 
tanks from the sea to destroy positive buoyancy. Ventilation 
on the surface is effected through air-induction lines leading 
from the conning tower. Upon submergence, the air contained 
in the hull is recirculated and is cooled and dehumidified by 
refrigeration units. As necessary, air may be revitalized by 
bleeding oxygen into the ship and absorbing carbon dioxide. 
Contrary to common belief, only a negligible increase in 
pressure is experienced within the submarine during a normal 
dive. 


MEDICAL PROBLEMS OF THE SUBMARINE 


Our submarine medical problems include those of the past 
which are now augmented by improved tactics, equipment, and 
construction enabling deeper submergence, greater submerged 
speeds, and more prolonged effectiveness of the weapon. 

The atmosphere of the submarine has always required study 
and control, not only gegarding oxygen content, but also for 
noxious gases and fumes, including hydrogen from the storage 
batteries, chlorine generated by salt water gaining access to the 
sulphuric acid of the storage batteries, and carbon-dioxide 
content of the atmosphere inherent to long submergence. 
Coincident with long submergence in, or even surface operation 
in tropical waters, temperature and humidity control within 
the submarine were found to be mandatory. Prior to air 
conditioning, 10-day patrols reached the absolute limit of hu- 
man endurance. During the war, 60-day patrols were not un- 
usual. The air conditioning not only enabled personnel to 
tolerate these extended cruises, but also protected delicate 
electrical and electronic gear. This accounted in a considerable 
degree for the stamina of our craft in contrast to the sub- 
marines of other navies not so equipped. 


DEVELOPMENT OF THE SNORKEL AND PHYSIOLOGICAL EFFECTS OF ITS 
OPERATION 


Duration of submerged running was limited by the battery 
capacity in our wartime submarine. In order to prolong sub- 
merged operation, the snorkeling device was developed. The 
snorkel is a rigid, streamlined, retractable housing contain- 
ing two air conduits sufficiently large to supply intake air 
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and serve as engine exhaust, thus enabling the submarine 
to operate on engines while submerged. The length of the 
snorkel is sufficient to enable the submarine to run at periscope 
depth. The top of the snorkel is fitted with a water-closing 
valve which is actuated when the snorkel head becomes awash 
through loss of depth control or advance of seas. Since the 
engines continue to function and draw air from the boat, this 
closure causes a reduced pressure to be induced within the 
submarine to the point that a switch is automatically activated 
to stop the engines. Ina seaway there may be a continuous and 
rapid fluctuation of ambient pressure induced by frequent 
closures of the head valve. 

In snorkeling, then, submariners physiologically have be- 
come aviators. A slightly decreased pressure is present in 
the boat during all snorkeling. Upon sudden closure of the 
snorkel head valve, the physiological altitude within the 
submarine rapidly increases, so that personnel are subjected to 
a rarified atmosphere reaching the order of 7000 ft altitude. 
Upon surfacing and reopening of the head valve, air at atmos- 
pheric pressure flows into the boat at a rate comparable to a 
vertical dive of about 7000 fpm. 

The significance of these factors is concerned with the middle 
ear and sinuses which are cavities closed to the ambient atmos- 
phere except for small openings—the ostia of the sinuses and the 
Eustachian tube from the middle car. These cavities normally 
ventilate with changes of ambient pressure. The sinus ostia 
may be blocked by infection. The Eustachian tube of the 
diameter of a small pencil lead is normally collapsed but be- 
comes patent in pharyngeal muscle movement of swallowing, 
yawning, or in blowing the nose. Should opening not occur 
incident to an increase of atmospheric pressure, a pressure 
differential on the two sides of the ear drum, or within the sinus, 
results. The negative pressure in the cavity is productive of 
severe pain and of tissue damage if the pressure differential be 
marked. 

Consequently, the fluctuation of pressure induced by snorkel- 
ing requires patency of sinus ostia and continuous opening of 
the Eustachian tubes to compensate pressure in the middle ear 
and sinuses. Although selective screening of submarine per- 
sonnel includes ability to compensate for increased pressure, a 
majority of individuals experience difficulty from time to time 
in clearing ears and sinuses. With continuous snorkeling, the 
problem becomes more acute inasmuch as this is a voluntary 
process not effected during sleep. 

An adequate evaluation of the seridusness of this problem 
must await more prolonged periods of snorkel operation. 
This work is currently in progress. Findings to date have been 
of less magnitude than originally anticipated. 

Due to the relatively small volume of air contained in the 
engine room, it is not operationally feasible to limit the snorkel- 
induced fluctuation of pressure to that space. However, fluctua- 
tion-free sanctuaries may be necessary in portions of the ship 
for use of sleeping personnel and those temporarily experienc- 
ing inability to compensate for pressure variations. 

Research and therapeutic use of radium applications to 
adenoid tissue of the nasopharynx have been carried on since 
1944, in the Medical Research Laboratory, New London. This 
procedure gives promise of prophylaxis or salvage of over 85 
per cent of those submariners unable to compensate for pressure 
fluctuation. 

PROTECTIVE CLOTHING 


Topside watch-standers on submarines have always been wet 
in inclement weather. In rough seas and cold weather their 
physical tolerance has often been limited to 30 min. Spray is 
commonplace; green seas, waist-deep, not unusual. 

Concurrent to a streamlining of our new high-underwater- 
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speed snorkel craft which we call Guppies, the submarine bridge 
is wetter and colder than ever. Based on the belief that it is 
much better to get wet and cold all at once, one of our submarine 
skippers aptly stated that the proper way to have a man stand 
a watch on a Guppy immediately upon his reporting topside, is 
to tie a line around his waist, throw him over the side, haul 
him back aboard, stand him up, and say, ‘‘O.K. now stand your 
watch." 

For dryness, something comparable to a diving suit is 
required. Efforts have been directed toward the development 
of waterproof and warm clothing, without bulk, easily dried, 
and economically stowed. 

Working in conjunction with the Bureau of Supplies and 
Accounts, several experimental suits have been tested at sea dur- 
ing the past year, culminating in a contract for 500 of the re- 
sultant prototype for large-scale testing now in progress. The 
current model is a one-piece, nylon, neoprene-coated, hooded, 
coverall type of garment, with boots attached. The hood is 
designed separately from the garment with a waist-length 
inflatable skirt, to produce a Mae West type life preserver. 
This suit, built large, and worn over warm woolen clothing, 
is found to be comfortable in cold wet weather. For ex- 
treme cold a study is being made of an electrically heated 
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‘‘PROJECT RAINBOW 






With the new snorkel submarine, the craft may remain sub- 
merged for days on end, having only the snorkel tube protrud- 
ing to the surface. There is no difference between night and 
day. Operations become vastly more routine and monotonous 
to the point that boredom may intervene to the detriment of 
morale. One of the efforts to combat this factor we call 
‘Operation Rainbow,’ consisting of color and light condition- 
ing of the submarine’s interior to effect a change of pace on 
walking from one compartment to another, creating illusions of 
greater space and depth to the interior, and incorporation of 
adequate yet pleasant, nonglare lighting. The submarine here- 
tofore has been coldly operational and utilitarian. Experi- 
mental results'to date are most encouraging regarding reaction 
of personnel. The attempt is to attain the ultimate of habita- 
bility within the limitations imposed by operational require- 
ments. 


















SUBMARINE ESCAPE AND RESCUE 






One of the hazards of submarine operations is accidental 
flooding of the hull to a degree that positive buoyancy cannot 
be attained by blowing ballast. This occurred in the Squalus 
disaster in 1939. 

If the depth of the water is such that the hull is not crushed, 
it is likely that a considerable portion of the crew will be sate 
within the ship. 

Two plans are in vogue for saving the crew. One is the sub- 
marine-escape apparatus, commonly known as the ‘lung, 
which is a rubber bag, equipped with a mouthpiece and carbon- 
dioxide absorbent, so that oxygen may be breathed while 
floating to the surface. The second is the rescue chamber which 
requires that a diver attach a downhaul cable to a hatch of the 
disabled submarine, following which the 9-ton pear-shaped 
chamber pulls itself down and forms a seal over the hatch, 
which is then opened to remove the submarine’s occupants for 
delivery to the surface. This method was-employed on the 
Squalus at 240 ft for removal of 33 men. 

With stronger hull construction, deeper submergence be 
comes possible and submarine crews may be entombed safely 
within a disabled submarine under conditions not feasible for 
deep-sea-diving operations. Experiments are under way to de 
velop measures enabling a disabled submarine to release 4 bu0) 
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which will surface the cable for hauling down the rescue cham- 
ber, obviating the necessity of employing a diver. 

Submarine escape by the breathing device, or ‘‘lung,’’ has 
depth limitations due (1) to oxygen toxicity under increased 
pressure, if oxygen be used as the respiratory gas; (2) to ni- 
trogen narcosis and attendant mental confusion in flooding the 
escape trunk, particularly at pressures greater than 200 ft; and 

3) to the physical shock induced on contact with cold sea 
water. 

Studies of augmented training and improved techniques of 
escape from disabled submarines have been undertaken in our 
100-ft-deep escape training tank’ These include (1) studies 
in feasibility of free escape, wherein a man without benefit of a 
breathing device maintains positive buoyancy and floats to the 
surface, exhaling continuously to compensate for decreasing 
ambient water pressure; (2) a variation of free escape, wearing 
a flotation vest of about 25 lb buoyancy, thus greatly increasing 
speed of ascent and requiring that expiration be maximal 
throughout the ascent; and (3) (an absolute necessity for escape 
in very cold water), a waterproof coverall garment. It is rec- 
ognized that at water temperatures of 32 to 34 F shock ensues 
and death may occur within 10 min. This protective garment 
will bea lightweight, snag-resistant, hooded, coverall, economi- 
cal in stowage and slow in deterioration, which, if free escape 
be found feasible for general training, may supplant the present 
submarine escape appliance. It is planned that helium-oxygen 
mixture be breathed during the flooding-down period prepara- 
tory to escape in order to obviate the nitrogen narcosis incident 
to breathing air under high pressure. 


PERSONNEL SELECTION 


The Submarine Force is a relatively small organization, 
comprising at the height of its strength during the past war, 
less than 2 per cent of the Navy's population. Submarining is a 
young man's game, appealing to the individual who demands 
and can accept responsibility superior to the degree connoted 
by his rank or rate. Submarining is tough, demanding for 
success the -best that a man can give in long hours, hard work, 
reliability, initiative, perseverance, and versatility. Yet the 
service must be generous in return, judging from the resistance 
commonly seen offered by men and officers who for physical or 
other reasons must be transferred to other duty. 

A submarine crew is a team; team play and the utmost in 
co-operation and mutual assistance are the keynotes of the 
submarine esprit de corps. All submarine personnel are volun- 
teers. There is close association between officers and men, with 
mutual respect for the others’ welfare and capabilities—the 
“one-for-all and all-for-one’’ spirit—provided of course that 
the given man *‘belongs in submarines."’ 

A submarine is an intricate complicated machine, built with 
the precision of the watchmaker's art. It is an effective but 
highly vulnerable craft. A submarine and a submarine’s crew 
make but one serious mistake in their lifetime. For this reason 
it is mandatory that submarine personnel be selected not only 
for their physical condition, but also for their ability in special 
senses, their emotional maturity and stability, and freedom 
from psychopathic tendencies. 

It is unnecessary to belabor the premise that not all men are 
acceptable for submarine duty. On the other hand, it does not 
follow that submariners are the ultimate in personnel. As a 
general statement, the average submariner is an individual who 
is average or above i in mental capacity and education, who is 
strong, healthy, and who is well adjusted emotionally and 
temperamentally to himself and his fellows, and who ‘‘wants"’ 
submarine duty. 

During the recent war, selective screening processes were 
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developed, endeavoring to produce submarine crews of the 
highest possible efficiency and with minimal discard loss of 
trainees; an economy of time and men was imperative. 


PERSONNEL-SCREENING PROGRAM 


A selective screening program to the uninitiated carries a con- 
notation of mystery; actually, it has been found that require- 
ments are met by the following process: 


1 Elimination of personnel below median intelligence by 
means of a standardized battery of intelligence tests requiring 
2'/; hours for completion. 

2 Maintenance of reasonably rigorous physical require- 
ments, particularly as regards special senses and freedom from 
disease. 

3 Acceptance of only those men highly motivated for the 
Submarine Service. 

4 Elimination of personnel considered to be unstable emo- 
tionally, immature, and temperamentally ill-adapted to close 
living conditions aboard submarines on long patrol—the 
neurotics and others having psychopathic tendencies. The 
physical status and mental qualities of individuals are amenable 
to measurement; the temperament, emotionality, and psychia- 
tric evaluation of the individual obviously are more difficult of 
determination and more subject to error. A judgment of these 
factors is made on the basis of written personality inventory 
tests, used only as a rough screening measure, by means of a 
personal interview conducted by a medical officer trained in 
submarines and employing a psychiatric approach; and by 
emotional reaction of the candidate during submarine-escape 
training. 


Perhaps there may be interest in some of our thought, find- 
ings, and attitudes in efforts to pick the right man for the job 
and keep the wrong ones out. 

In general, we find that men do better and are more desirable 
who originate from a solid secure home background, who made 
satisfactory progress in school (preferably through high school) 
both as regards scholastic ability and absence of noteworthy 
disciplinary problems, and who are interested in and have en- 
deavored to participate in active team sports. Mechanical 
aptitude is important. Those who have worked with tools, 
cither as a profession or as a hobby, “‘the tinkerers,”’ find that 
their interest and aptitude stand themselves and the service in 
good stead. 

Certain signs on examination and interview must be con- 
sidered as placing the candidate in a very doubtful category; a 
bad civilian or military record, a ne’er-do-well, repeated shift- 
ing of jobs for no real reason or without real benefit, repeated 
discharges from employment, as many as two divorces, or re- 
peated familial difficulty, repeatedly being placed ‘‘on report’’ 
in military life, serious infraction of civil law or military dis- 
cipline, somatic manifestations such as nail-biting, constipation, 
frequent upset stomach, diarrhea, or headache, walking or 
ta!king during sleep, fainting, unduly rapid heart rate, excessive 
frequency of common colds, or history of being a bookworm 
as a child rather than indulging in normal play. A state of 
undue tension during examination or interview, indicated by 
aberrations in blood pressure, wet palms, tremors, exaggerated 
tendon reflexes, we consider to indicate anxiety with emotional 
instability. 

In the personal interview we try to evaluate the individual 
as to motivation, maturity, stability, dependability, and 
attempt to determine the possible presence of personal charac- 
teristics which might militate against satisfactory adjustment 
in submarines, where intimacy of living conditions and team 
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play are unparalleled. These elements usually are not too diffi- 
cult of judgment. It is helpful to think of the problem as one 
of selecting companions for a long hunting or fishing trip into 
frontier country where every man must be willing and capable 
of doing more than his share and of maintaining an attitude 
unobjectionable to his fellows when the going is worst. He 
must ‘‘fit and belong.’’ The crux of the matter is: ‘‘Do I 
want to go to sea with him?" 

Proficiency in interviewing comes only with experience and 
interest. Good rapport must be established carly. Each subject 
is one to be treated separately, as occasion demands and the 
personality of the subject dictates. For these reasons, no stipu- 
lated form is followed, particularly as regards the opening 
moments, during which the interviewer endeavors to establish 
a free informal relationship. 

As the candidate enters, an excellent approach for ‘‘breaking 
the ice’’ has been found to be a cursory medical examination to 
include and observe reflexes, tremors, sweaty palms, pulse rate, 
ataxia, ocular imbalance, muscular weakness, nail-biting, and 
speech defects. 

Rarely, in any situation does one learn by talking. This is 
particularly true in an interview. We encourage the subject to 
talk, leading him by deft questioning into the desired channels. 
An excellent opening is to inquire as to the candidate's reason 
for desiring submarine duty. 

Inquiry is made into family environment and health. His 
school background, and school-age interests and tendencies are 
touched upon, together with any noteworthy disciplinary prob- 
lems, and infraction of civil law. 

The subject's nonindulgence or degree and occasion of in- 
dulgence in intoxicants may reveal an interesting insight into 
his personality. 

His social and sexual habits and tendencies are worthy of 
interest. His adaptability and adjustment in society are highly 
important. 

We can best predict future action and achievement of the 
individual by learning of his past. So an impression is sought 
as regards judgment, decisiveness, maturity, drive, and insight. 
Much may often be learned by inquiring into his ambitions, past 
present, and future, and the degree of success attained in pursu- 
ing them. 

Depending upon rapport which has been established, a very 
valuable line of discussion may follow questions as to criticism 
others make or might make of the candidate, and self-criticism, 
or faults which he might find in himsclf. Likewise, an itemiza- 
tion of assets which others state or which he might feel that he 
possesses are frequently revealing. 

It is considered imperative to take cognizance of the candi- 
date’s general knowledge of and facility with commonplace 
information and universally used mechanical appliances as an 
index of his alertness and common sense. His answers to queries 
on current events and personages — local, national, and inter- 
national, are indicative. Also, almost everyone, for example, 
drives an automobile. It is hardly conceivable that individuals 
having the desired alertness, acumen, and mechanical curiosity 
would not have explored the basic mechanics and ‘‘whys’’ of 
this common contrivance. Yet it is not unusual to find men 
who have driven automobiles for 10 years who cannot explain 
the basic fundamentals of the internal-combustion engine, the 
differential drive, the transmission, or carburetor. This line of 
questioning is most profitable and in interview is oriented to 
the background of the individual candidate. 

It is well realized that the results obtained from quizzing 
candidates in interview may be far from the subject's true men- 
tal ability. Not infrequently a college graduate may be com- 
pletely confused in such a procedure. This ‘buck fever,’’ an 
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indubitable indication of emotional instability under stress, is 
of great interest to the examiner in evaluating the man for a 
duty where opening the wrong valve in an emergency may be 












disastrous. 








EFFECTIVENESS OF SUBMARINE SERVICE AND SELECTION OF 
PERSONNEL 


The effectiveness of the submarine service is indicated by the 
fact that less than 2 per cent of the navy accounted for 77 per 
cent of Japanese shipping losses. The effectiveness of the selec 
tion program is more difficult of statistical proof due to many 
obvious factors, the principal one being that there can never be 
any data on the submarine performance of men not accepted for 
submarines, and the difficulty of securing adequate ‘‘unhaloed’ 
reports of performance of all submarine-school graduates from 
submarine commanding officers. However, several hundred 
reports were received by arrangements with submarine officers 
on a form prepared at the laboratory, in which judgment was 
requested as to the desirability of the man. The crux of the re 
port, ‘Adequacy of over-all performance,"’ classified 8 per cent 
of the men as ‘inferior, would like to replace’; 76 per cent as 
‘satisfactory, desire to retain’’; and 16 per cent as ‘‘extremel) 
valuable, especially desire to retain."" These data support a 
favorable comment particularly when considered in the light 
of a fleet attrition in excess of 60 per cent, which occurred in a 
group of 250 unselected men sent to the submarine service in the 
very carly days of the war. 
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AKING its first flight, a Glenn L. Martin Company 

designed and built Viking research rocket was launched 
at the White Sands, N. Mex., proving ground May 3, reaching 
an altitude of $1'/2 miles, the National Military Establishment 
announced recently. 

The control system functioned perfectly on the five-minute 
flight, and the rocket landed on course 10 miles northwest of 
the launching site. Officials of the Navy, who supplied 
details, pointed out that altitude was not the primary purpose 
of the first flight, the chief object being to test the functioning 
of the power plant and control system. 

At ‘‘burn-out,"’ or when the fuel was exhausted, the Viking 
was traveling at a speed of 2250 mph, three and one-half times 
the speed of sound. 

Comparable in size to the German V-2, the Viking is a single 
stage upper-atmosphere research rocket which, on subsequent 
flights, is expected to reach altitudes of 200 miles or more for 
research in cosmic rays, atmospaeric composition, radio 
propagation, photography, and spectroscopy. 

No guidance other than stabilization is necessary for upper 
atmosphere research flights. Navy spokesmen pointed out 
that the Viking is designed as a technical research vehicle and 
not as a service weapon. However, they added that adequate 
movable controls are available for guidance and that guidance 
systems now under development could be modified for incot- 
poration in the Viking to provide a controlled missile, # 
desired. Also, the weight-carrying capacity and stability of 
the Viking make it adaptable for the first or intermediate stag¢ 
of a multistage rocket. 

The power plant, the most efficient rocket motor yet de 
veloped in this country, was developed and manufactured by 
Reaction Motors, Inc., of Dover, N. J. The entire Viking 
development project is under the direction of the Naval Re 
search Laboratory in Washington, D. C. 
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ARABIAN OIL 


By M. A. ADELMAN 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


HE oil center of the world is shifting from the Western to 

the Eastern Hemisphere.’’ The picture magazines have by 

now made most of us vaguely aware that suburban bunga- 
lows, supermarkets, and business offices—all air-conditioned— 
exist in a land that would have been regarded as hopelessly 
backward by most citizens of the Roman Empire. The present 
development of Middle East oil is a massive engineering con- 
quest of deserts, distance, and heat; it involves equally great 
problems of social and economic adjustment, reaching thou- 
sands of miles away from the Persian Gulf. Hence the story of 
Arabian oil is of great interest to engineers and economists 
alike, and it is therefore appropriate that this new book? 
should be the joint product of an economist and an engincer 
with economic training. 

The basic facts are simple. The world consumes something 
more than 12 million barrels of petroleum products every day, 
and is constantly using more. From time to time in the past, 
the rising trend has been charted, and predictions have been 
made that it must flatten out soon. So far, the prophets have 
always been wrong, and for the years ahead the outlook is for 
ever-greater use. As the economy of Europe revives, it will 
reinforce the insatiable demand of the United States. To the 
extent that our “‘bold new program"’ of aid to undeveloped areas 
becomes a fact, we will be teaching them to use petroleum 
products. Nor is there, unfortunately, any need of a reminder 
that modern war is propelled by oil. 

Of the seventy or so billion barrels of proved oil reserves in 
the world, the United States has about thirty per cent and the 
Middle East about forty-five per cent. Yet in 1947 the former 
was extracting between five and six times as much cygde from 
its smaller supply. The cost of finding oil in the United States 
quintupled in less than ten years, from 1935-1937 to 1945. 
Since we are taking out some nine per cent of our oil reserves 
every year, the present ratio of reserves to production, lowest 
since 1923, “‘is considerably lower than the ‘normal’ fifteen 
years. supply which the industry should have for efficient 
Operation and conservation.” 

The cost of production abroad is much less: Fully seventy- 
three per cent lower in the Caribbean and an unbelievable 
eighty-four per cent lower in the Middle East. Even allowing 
for transportation, taxes, etc., oil from Arabia or Venezuela can 
be delivered to the Gulf Coast at a lower price than oil from 
Texas. Therefore economy and military security both point 
toward conservation of domestic supplies and greater reliance 
on the Middle East; an end to American oil export and as much 
importing of oil as seems advisable. That this is politically 
impossible at present the authors probably know but do not 
Mention. But so far as the Eastern Hemisphere is concerned, its 
oil supplies must come from the Persian Gulf. 

For the time being those supplies are barely keeping up with 
European demand. The bottleneck is not in crude oil, produc- 
tion of which could easily be stepped up, but in refining and 


* One of a series of reviews of current economic literature affectin 
ehginecring, prepared by members of the Department of Economics a 
- ” Science, Massachusetts Institute of Technology, at the request 
the Management Division of THs AMERICAN SocteTY OF MECHANICAL 
SiNEERS. Opinions expressed are those of the reviewer. 
Arabian Oil,” by Raymond F. Mikesell and Hollis B. Chenery. 


Chapel Hill, University of North Carolina Press, 1949. 
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transportation, which are limited chiefly by the steel shortage. 
When the book was written, it seemed impossible that the pro- 
gram of the Marshall Plan countries for greatly expanded petro- 
leum consumption should be fulfilled. The easing of industrial 
activity since mid-1948 has led to actual production cutbacks in 
both the United States and Arabia. But this is merely a pause 
between two upward leaps. 

Most of the development of Arabian oil is being carried on 
by corporations whose names are familiar to every motorist: 
Standard of New Jersey, Standard of California, the Texas Com- 
pany, Gulf Oil, and Socony Vacuum. A few others have en- 
tered since the book was written, or at least they have thrust a 
foot into the doorway, but the share of these newcomers will 
be small. The giants already mentioned, along with Anglo- 
Iranian, Dutch-Shell, and a French company, are Middle East 
oil. 

The overseas operations of these companies differ substan- 
tially from those at home. One figure speaks for itself: All the 
vast reserves of the whole Persian Gulf have been proved by 
less than 150 wildcat wells; in the United States more than 20 
times that number are drilled every year. The average United 
States well yields eleven barrels of oil daily; the Venezuelan, 
220 barrels, and the Middle Eastern, 4000. Concessions cover- 
ing thousands of square miles are granted to a single company 
or syndicate, and each oil field is operated as a unit—derricks 
are few and far between. Huge sums must be invested before a 
barrel of oil is produced; by the end of 1946, the Arabian 
American Oil Company (Standard of New Jersey, Standard of 
California, Gulf, and Socony-Vacuum) had invested $120 mil- 
lion. In that year they earned $18 million, most of it plowed 
back into the business. Much more investment will be needed: 
of the six pipe lines planned to avoid the long trip by tanker 
around the Arabian peninsula, the single one from Abqaigq in 
Saudi Arabia to Sidon and Haifa on the Mediterranean coast 
will cost $22 Smillion. Over the five-year period 1948 to 1953, 
‘‘Aramco”’ plans to spend not quite $2 billion. 

The huge size of these investments, the heavy risks assumed 
when the explorations were started (it is only fair to add that 
the profits are expected to be quite commensurate with the 
risks), and the need to co-ordinate production with refining and 
transportation, keep the competing companies down to 
around a half dozen. The companies are governments in minia- 
ture, and negotiate as such with the kings, sheiks, and shahs 
of the Middle East. They have shared markets and consulted 
on development areas; some are allied through joint ownership 
of producing or marketing subsidiaries. The authors of 
“Arabian Oil”’ can see very little competition in the Middle East, 
although they note that ‘‘the number of producing countries is 
increasing, and their pressure for royalties may prevent any 
monopolistic restriction in the supply of oil. Second, the 
number of important international oil companies has grown 
from three to seven and may increase further . . . The danger of 
effective cartel restrictions on output decreases as the number of 
participants grows.” 

Since the book was written, however, the situation they 
describe has led to difficulties with the Economic Cooperation 
Administration. During 1948, some Middle East oil was sold 
in the United States; deduction of costs of shipping left a net 
price at the Arabian shipping point which was lower than the 
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price charged to ECA for shipments into Europe. But to cut 
the European price would put it below the level at which Gulf 
Coast crude was selling in Europe; a two-price system would 
need to be enforced by rationing. In other words, so long as 
most oil actually arrives from our Gulf Coast, its laid-down 
price in Europe determines the price for oil from the Middle 
East. But the authors note that as shipments from the United 
States become of relatively small importance, the attempt to 
collect extra freight (‘‘phantom freight’’) on shipments from 
the Middle East will be strongly resented. It is this interplay of 
economic and political forces which makes the authors advo- 
cate an international petroleum commission as a semi-inde- 
pendent constituent organization of the United Nations, whose 
decisions would be enforced by the respective member organi- 
zations. 

A few criticisms must be made of this useful little (197-page) 
book. It barely hints at the remarkable “‘As Is’’ agreement 
among the oil companies; and the “‘Red Line’’ agreement of 
1928 is given little more attention. In consequence, the general 
reader may not be convinced by the authors’ thesis that compe- 
tition is in need of safeguards. 

There are some minor mistakes. First, it is not true that 
Diesels are “‘supreme in ocean transport’’ (p. 158); in the year 
1939 some 80 per cent of world shipping was powered by steam 
turbines, of which about half burned coal. About half of post- 
war construction, however, has been Diesel. Second, it is 
technically correct but misleading to say of the United States 
that ‘‘the new discoveries of oil in the past fivey ears (1942 to 
1947) have been less than the amount produced"’ (p. 10), for 
the total additions to proved reserves include more than new 
discoveries. In fact, total proved reserves were 19.6 billion bar- 
rels at the beginning of 1942 and 20.9 billion at the beginning 
of 1947. Third, there is evidence of haste in writing: as the 
authors note, the statistics in the text do not always check with 
the later ones in Appendix II; and the table on foreign and do- 
mestic investments of American oil companies refers to 1937, 
when it could have been brought down to 1947 from an easily 
available source. 

Furthermore, much of Appendix I on petroleum economics 
(an area where the engineer's interest overlaps the economist’s) 
is of dubious value. The general discussions of monopoly and 
competition are too sketchy for the professional economist, 
and so much gobbledygook to others. Both groups can 
recognize that reference to ‘‘the lack of integration in the auto- 
mobile industry"’ is rather less than a half truth. Finally, the 
discussion of basing-point systems fails to distinguish them 
from simple freight equalization in highly competitive markets. 
Since the former are presumably illegal today and the latter are 
not, this is a more than academic distinction. 

These are all minor blemishes, which can easily be removed in 
the mext edition, and detract little from an interesting and 
timely book. 


Industrial Research 
(Continued from page 582) 


hensive manner, the engineer can then plan on how best to make 
its presentation. The presentation will depend in a considera- 
ble measure upon the characteristics of the man or men with 
whom he has to deal. This needs careful planning so that the 
particular interest of these executives is considered. Stress can 
be laid upon the financial advantages or social gains that will 
accrue from accomplishment. Or, it may lead to a broadening 
of the field of activity of the industry with resultant advan- 
tages. 

Sometimes it is well to interest certain of the executives sepa- 
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rately and to gain their support before taking the idea to the 
top men. One then has friendly support down the line which 
helps with the leaders. As stated before, different approaches 
may be made in different situations, for personality and psychol- 
ogy are factors to be considered. 
CONCLUSIONS 

The preceding discussion demonstrates that research is 
needed by small industries to maintain their competitive posi- 
tions or extend their operations. Fundamentally, the idea for 
the new development must originate in the organization of the 
small industry. The person originating the idea must develop 
it sufficiently to be sure of its economic value and must sell the 
need of further research to the industry's executives. There are 
many research organizations available to small industries that 
will undertake the necessary research and development at a 
reasonable cost. Thus American small industries can avail 
themselves of the full advantages of industrial research. 


Problems and Significance of Our 
Alliance With Socialist Europe 
(Continued from page 564) 


here and there demonstrable cases of need and distress do exist. 
Let's keep our eyes on the ball. 


PUT AN END TO HANDOUT LEGISLATION 


Disregarding handout legislation born of purely political 
considerations, much of the havoc which is wrought in our 
national picture is the result of well-meant but ill-conceived 
legislation by people who just don't look beyond the ends of 
their noses, who seem constitutionally unable or tempera- 
mentally unwilling to count the cost before they speak and act 
Carried away by the creative thrill of building a brave new 
world, they rush into projects of staggering proportions, bent 
on ‘doing good for mankind’’ with never a glance backward 
to measure the enervating impact upon the economy which 
must support their grandiose abstractions. I wrote a little 
jingle about their kind recently entitled, *“Thoughts on the New 
Thought, or the Theoretical Convolutions of a Complex Varia- 
ble.”’ It goes like this: 


It very often seems to me that every brave New Thoughter 

Is more than likely prone to think the things he thinks he 
oughter 

Forgetting that the boons he seeks, of which he feels a dearth, 

May cost us all in sweat and tears far more than they are worth. 


These love abstract complexities, possessing convolutions 
Which render very difficult arrival at solutions, 
Requiring cogitation deep and colloquies semantic, 
Extraordinary verbiage, obscure but so romantic. 


But when their philosophical debate can find no more 

To discourse on, I still reflect that two and two make four. 
As old J. Pierpont Morgan once averred, a guy cannot 

Cif wondering what the cost will be) afford to run a yacht 


In all my thinking let me see 
The virtues of simplicity, 

For complication tends to bind 
The sinews of my feeble mind. 


To get things down to brass-tack terms 

Helps out this poor weak brain which squirms 
When one who ‘‘digs’’ is said to “‘grovel’’ 
And folks won't call a spade a shovel. 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


ComPILED AND Epirep sy J. J. Jakiitscu, Jr. 





ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given. 


Technical Institutes 


HE fifth “Annual Survey of Technical Institutes’’ has been 
prepared by Leo F. Smith, chairman, and Maryfrances 
Dudley, Educational Research Office, Rochester Institute of 
Technology, and appears in the May, 1949, issue of Technical 
Education News 
Institutes have been classified according to type or control 
as follows: State maritime academies and Federal schools; 
state and municipal technical institutes; extension divisions of 
colleges and universities; proprietary technical institutes; 
and YMCA schools. In the present survey, enrollment figures 
are included for 81 schools as compared with 82 a year ago. 
The report reveals that in the 81 schools reporting, 33,326 
regular day students were enrolled as of Jan. 2, 1949, which 
represents an increase of 7.8 per cent, as compared with 30,927 
such students enrolled in 82 schools in 1947-1948. In addition, 
19,531 evening and special students were enrolled this year, an 
increase of 16.8 per cent over the 16,714 reported last year. 
The grand total of 52,857 reported this year is an increase of 
10.9 per cent, as compared with 47,641 enrolled in 1947-1948. 


STATE MARITIME ACADEMIES AND FEDERAL SCHOOLS 


The enrollment in state maritime academies and Federal 
schools shows 474 this year compared with 821 reported a year 
ago 

In addition, Comdr. Arthur J. Spring, director of the U. S. 
Maritime Service Institute, has provided the following informa- 
tion regarding the present program offered by the Service: 

1 USMSTS, Sheepshead Bay, Brooklyn, N. Y.: refresher 
training in deck, engine, and steward departments and in radio 
subjects—about 350 enrolled monthly. 

2 USMSTS, Alameda, Calif.: same as above, plus courses 
for original deck and engine licenses—approximate monthly 
enrollment 150 to 200. 

3 USMSTS, St. Petersburg, Fla.: apprentice seaman train- 
ing— approximate annual enrollment 800. 

4 USMS Institute, Sheepshead Bay, Brooklyn, N. Y.: 
correspondence courses in deck, engine, radio, and academic 
subjccts—approximate annual enrollment 4300. 

5 Radar and Loran Operational Schools, New York, N. Y., 
New Orleans, La., and Alameda, Calif.: operational training 
in the use of radar-loran equipment to licensed deck officers. 


STATE AND MUNICIPAL INSTITUTES 


_ Arcgular day enrollment of 8707 in the 17 state and municipal 
iNstitutes was reported, as compared with 5897 reported by the 
same number of institutes last year. This increase is duc 
largely to increased enrollment in the New York State In- 
stitutes of Applied Arts and Sciences. 
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California State Polytechnic College has a unique system that 
provides for self-owned and managerial projects operated by 
students. In the agricultural division popular projects are 
fattening livestock; raising sheep, swine, and beef and dairy 
cattle; and other types of individual projects. In the indus- 
trial division projects are generally on a group basis. In aero- 
nautics, for example, aircraft and engines damaged beyond 
feasible commercial repair are overhauled for their owners, 
or are purchased outright and rebuilt by students. 

The New York State Agricultural and Technical Institute at 
Canton has acquired farm buildings and facilities along with 
360 acres of land, which will be utilized as an integral part of 
the program in agricultural technology. During the past 
year, two co-operative work programs were initiated—one in 
agriculture, the other in heating, plumbing, air conditioning, 
and refrigeration. 

During 1948 the New York State Institute of Applied Arts 
and Sciences in Brooklyn acquired a new building containing 
40,000 sq ft of floor space that will be used for retail, art, and 
hotel courses. 


PRIVATELY ENDOWED INSTITUTES 


A regular day enrollment of 4399 was reported in ten privately 
endowed institutes, compared with 4851 a year ago by the same 
ten schools. 

During the past year, the Pittsburgh Institute of Aeronautics 
built a new engine-test building at the Allegheny County Air- 
port Base and received a AYP-59 jet-propulsion airplane. Also, 
a new 15-month course in drafting and design was initiated. 

Five of the eight departments at the Rochester Institute of 
Technology operate on a co-operative-work-program basis. 
During the present school year, 984 students are receiving co- 





How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) 
technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest” section. 

For the texts from which the abstracts of the ‘‘Briefing 
the Record” section are prepared, the reader is referred 
to the original sources, i.e.: (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page. 
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operative-work experience. This program, in operation since 
1912, is currently functioning in the Electrical, Food Adminis- 
tration, Industrial Chemistry, Mechanical, and Retailing 
Departments. 

Wentworth Institute reports a 50 X 80-ft addition to the air- 


craft laboratory. 
EXTENSION DIVISIONS OF COLLEGES AND UNIVERSITIES 


A regular day enrollment of 2755 was reported in the six 
extension divisions of colleges and universities reporting, as 
compared with 1853 reported by four institutions last year 

This year for the first time, the Technical Institute Division 
of Georgia Institute of Technology is included. This institute, 
located at Chamblee, Ga., is housed in a building leased from 
the Navy. L. V. Johnson, director, reports that this is the 
only two-year terminal course in Georgia preparing students 
to go directly into industry. 

Enrollments are also reported for New York University’s 
Division of General Education. A wide range of courses, 
offered in the evening, are aimed at men who are currently 
working in industry. 

The Technical Institute of Fenn College reports a new pro- 

gram in industrial methods, and a new course in quality con- 
trol. 
The Industrial Management Institutes of the University of 
Wisconsin are short intensive programs for people already 
employed in industry. It is reported that they have a new 
building that houses administrative offices and two confer- 
ence rooms. 

At Utah State College a new $225,000 technology building, 
provided with up-to-date equipment and instructional facilities, 
has just been completed. 

PROPRIETARY TECHNICAL INSTITUTES 

The regular day enrollment in the 24 proprietary technical 
institutes reporting is 16,575, compared with 16,783 reported 
by 21 institutes a year ago. 

The Academy of Acronautics at LaGuardia Field, Flushing, 
N. Y., reports that courses in jet propulsion added during the 
past year drew considerable publicity in the daily papers. 

The largest full-time enrollment in any of the 81 institutions 
reporting this year was 3480, reported by the American Tele- 
vision Institute. 

Cal-Aecro Technical Institute also reports a mew course in 
jet-propulsion mechanics. 

Capital Radio Engineering Institute reports approximately 
10,000 active students enrolled in its correspondence course in 
practical radio engineering. 

Philadelphia Wireless Technical Institute reports that new 
broadcasting studios were to be opened in February, 1949. 
Also, a new two-story refrigeration laboratory is being 
erected. 

The RCA Institutes moved to new enlarged and improved 
quarters and are now located at 350 West Fourth Street, New 
York, N. Y. 

YMCA SCHOOLS 


Enrollment figures from the three YMCA schools reporting 
total 416 regular day students, compared with 722 reported 
by two schools last year. 

During the past year the name of the Dayton YMCA Junior 
College was changed to Sinclair College. A house adjoining 
the YMCA building was purchased; providing seven addi- 


tional classrooms. 
The YMCA-Technical Schools in Seattle added during the 


last year about 12,500 sq ft for an engineering index and for 
courses in illustrative engineering. 
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CANADIAN SCHOOLS 

The following Canadian schools were included in this year's 
survey: 

The Provincial School of Papermaking, founded in 1923, 
moved into a spacious new building in 1944. Students are 
accepted at the end of their tenth year for the three-year cur 
riculum. The title of Certified Technician in Papermaking is 
conferred upon graduates. 

Lakehead Technical Institute opened in January, 1948, and 
offers a two-year course in mining to graduates of Ontario 
secondary schools. 

The Montreal Technical School offers a four-year technical 
course to pupils who have passed their second year of high 
school. It is, therefore, partly a technical high school and 
partly a technical institute. Students specialize in machine 
shop, foundry, electronics, patternmaking, carpentry, or clec 
tricity. 

The Provincial Institute of Technology and Art in Calgary, 
organized as a technical institute in 1916, offers a wide variety 
of courses. 

The Provincial Institute of Textiles opened for full-time day 
classes in September, 1947. It is located at Hamilton, the 
chief center of the primary textile industry of Canada. 


CONCLUSIONS 
The following generalizations are drawn from the survey 


1 Enrollment in technical institutes continues at a high 
level, somewhat above that of a year ago, with 52,857 students 
enrolled in 81 institutes that reported. 

2 The largest increase in enrollment is reported by the state 
technical institutes, specifically those in New York State. 

3 Pressure for academic respectability continues. This is 
evidenced by the fact that the New York State Maritime 
Academy and the New Bedford Textile Institute have become 
degree-granting schools. Likewise, the Dayton YMCA Junior 
College has changed its name to Sinclair College. 

4 The Rochester Institute of Technology is still the largest 
technical institute, with a total day and evening enrollment of 
4729 students on Jan. 2, 1949 ($261 as of Mar. 1, 1949). 

5 Inthe proprictary institutes there has been a trend toward 
courses in jet propulsion and television. 

Regardless of the name that might be given to courses chat 
prepare young people for industrial and technical occupations, 
it appears that the technical institutes can, if properly con- 
ceived and administered, make a distinct contribution to 
American education. 






Tax and Expenditure 


HE Committee for Economic Development, a nonprofit, 

nonpolitical organization of American business leaders, 
has issued another statement in its series of national policy 
studies. See MecHanicaL ENGINEERING, January, 1948, p. 17 
The purpose of the CED is to help determine through objective 
research those economic policies that will encourage the atcait- 
ment and maintenance of high production and employment 
within the framework of a free society. 

This statement is on ‘‘Tax and Expenditure Policy for 1949,” 
and deals with tax and budgetary policy for the fiscal year 
1950. It examines. the President’s budget proposals and the 
issues they raise, suggests means of making control of govert- 
ment expenditures more effective, and*points our the implice 
tions of spending on the scale proposed. 

The President's cash-consolidated budget for the fiscal yeat 
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1950, plus an unofficial estimate for foreign military aid, calls 
for $46.3 billion. This is $9.8 billion more than actual expen- 
ditures in 1948. The chief forces at work to raise Federal ex- 
penditures are as follows: (1) A great increase of programs for 
national defense and foreign aid; (2) a large increase of domes- 
tic programs, mainly for social welfare and resource develop- 
ment; (3) the proposed payment of $2 billion of accumulated 
dividends on veterans’ life insurance; (4) an increase of about 
$750 million for farm-price-support operations resulting from 
lower farm prices; and (5) higher costs owing to higher prices 
and government wage rates. 

Each new expenditure should be put squarely to this test the 
report states: Is it worth the additional taxes needed to finance 
it? Does the gain from added expenditure exceed the loss from 
higher taxes? 

More informed public participation in the control of govern- 
ment expenditures, according to the CED, depends on the 
four following main improvements in budgetary procedure: 

1) To make summary budget tables more meaningful, the 
cash-consolidated budget should be substituted for the ad- 
ministrative budget in presenting budgetary facts to the public; 

2) policy issues should be clarified by improved classifications 
through the use of a “‘performance budget’ in which each 
activity and project will stand by itself; (3) a shorter budget 
statement should be issued; and (4) choices on new and pro- 
posed programs and on existing commitments for the future 
should be more sharply defined in order to help the public in its 
decisions. 

The CED report states further that apart from doing the 
existing jobs of government at lower cost, the search for savings 
will be most fruitful in those areas where we are currently being 
asked to undertake new or expanded commitments, rather than 
in those in which we are bound legally or morally, by past 
actions. 

Although the CED says we will have to accept large Federal 
budgets until true peace is achieved, they believe that a tax 
increase is unnecessary because, barring major unforeseen inter- 
national developments, expenditures for fiscal 1950 can be re- 
duced. Government functions which are part of our national 
policy must take priority over the private expenditures they 
replace, but economy in government and reduction in projected 
government expenditure are compatible with this policy 


Titanium 


ITANIUM, the important, newly refined metal, will com- 
pete with aluminum alloys in marine and aircraft applica- 
tion, a Yale University metallurgy expert predicted recently. 

Champion H. Mathewson, professor of metallurgy and 
metallography at Yale, declared that many metallurgical 
Organizations are striving to discover practical ways of extract- 
ing titanium from its ore, the greatest difficulty yet encountered 
in connection with the metal. They confidently expect to 
produce flexible titanium at greatly decreased costs. 

The metal is stecl-like in appearance and in strength, he 
said. It does not corrode in air. Furthermore, it is light, 
somewhat less than halfway in density between aluminum and 
iron. This gives it the highest strength-to-weight ratio of any 
competing metal and with any luck at all in the alloy effort 
this superiority will be greatly enhanced. 

However, the metallurgist cannot separate the metal away 
from the oxygen in the mineral which constitutes the primary 
ore except by very specialized operations at great expense. 

If he uses simpler operations, other impurities that spoil the 
meta] are unavoidably introduced. This metal, which is so 
fesistant to contamination at atmospheric temperatures, is 
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extremely reactive at high temperatures, and to make matters 
worse, has a very high melting point which interferes with easy 
casting. 

New mining and refining processes, when developed, will 
not bring titanium into competition with the vast quantities 
of steel used in buildings, bridges, or ships, Mr. Mathewson 
said. On the other hand, stainless steel, which might be its 
natural competitor, contains the expensive elements of nickel 
and chromium and presents its own difficulties of fabrication. 

We must think of these specialized or alloy-steel products 
as competitive from the point of view of cost with copper-base 
alloys such as the high-strength bronzes, and not with the 
simplest forms of steel, he asserted. 

The Yale metallurgist assured that there is no danger of the 
world supplies of copper, lead, and zinc running out in the 
near future, if we are not confronted with war. Titanium and 
manganese, in addition to aluminum and magnesium, will 
safeguard the future by offering a great abundance of very 
useful base metals, to say nothing of their value as alloying addi- 
tions to other base metals. 

Professor Mathewson pointed out that engineers are becom- 
ing enthusiastic about the possibilities of a rich selection of 
material to implement their progress in a new age of astounding 
mechanical efficiency. He said that with titanium and man- 
ganese, plus some 20 less familiar metals, the list of alloy pairs, 
largely unexploited but potentially useful, comes to about 560. 

Possibilities run extravagantly far beyond this, he explained, 
because we commonly use more than two elements in an alloy 
and the number of possible combinations of such complexity 
runs into fantastic figures. 

This explains the growing interest in alloys research in uni- 
versities, government laboratories, industrial plants, and 
private research laboratories. The future looks bright in this 
area of research and experimentation. 


Gas-Turbine Locomotive 


HE first gas-turbine electric locomotive to be built and 

operated in the United States, an Alco-G-E 4500-hp unit, 
has completed preliminary road tests and will see further serv- 
ice soon on the Union Pacific Railroad. 

The preliminary tests were made in the East over a period of 
several weeks during which the developmental locomotive per- 
formed successfully on freight-haulage runs. Additional road 
trials will get under way when the gas-turbine-powered unit 
is operated in freight service by the Union Pacific. 

These announcements were made jointly by the General 
Electric Company and the American Locomotive Company 
at the G-E, Erie, Pa., plant during the first public track demon- 
strations of the new locomotive, June 16, 1949. The locomo- 
tive first took to the rails in November, 1948. 

A paper discussing the design features of the 4800-shp gas- 
turbine power plant was presented by Alan Howard, Mem. 
ASME, General Electric Company, Schenectady, N. Y., at the 
1947 ASME Semi-Annual Meeting, and appeared in the April, 
1948, issue of MecHanicaL ENGINEERING, pp. 301 to 306. 

In general, the design is similar to the TG-180 type and fea- 
tures a straight-through in-line arrangement of compressor, 
combustion chambers, and turbine. Air is drawn through a 
compressor into several combustion chambers. Fuel is in- 
jected and the mixture burns, raising the temperature of the 
compressed air. Resulting gases expand and move at great 
velocity against the turbine blades, turning the shaft. The 
shaft drives both the power-plant compressor and the generator. 
Power from the generator is supplied to eight traction motors, 
each of which drives one of the eight axles. The plant is 
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rated at 4800 shp when running at 6700 rpm with 1400 F tur- 
bine-inlet temperature. The design altitude is 1500 ft with 80 
F ambient-air temperature. The 15-stage axial-flow compres- 
sor pumps approximately 80,000 cfm of air through a pressure 
ratio of 5.9 to 1. 

As installed in the locomotive, the gas turbine is connected 
through gearing to four GT-576 generators providing 4500 hp 
for traction. The power unit is equipped with a G-E power- 
plant regulator of the variable-speed type. 

From September, 1947, to August, 1948, this plant was on 
test at the factory in Schenectady. A paper describing the 
testing of the gas-turbine unit, giving test results, and dis- 
cussing operating characteristics, was given at the 1948 ASME 
Annual Meeting by Mr. Howard and Bruce O. Buckland, Mem. 
ASME, also of the General Electric Company. 

According to this paper, approximately 700 hr of operating 
time was accumulated during the test period. After the first 
100 hr, during which all operation was on Diesel fuel, about 80 
per cent of the operating time was on grade 6 fuel oil, and the 
remaining 20 per cent on Diesel fuel oil. Alco-G-E is also co- 
operating with the Locomotive Development Committee of 
Bituminous Coal Research toward a successful means of burning 
coal in a gas-turbine locomotive. 

The unit delivered its rated power with an estimated turbine- 
inlet temperature of about 1300 F compared to the design tem- 
perature of 1400 F. At the rated power condition, the ther- 
mal efficiency was slightly over 17 per cent, based on the lower 
heating value of the fuel. The anticipated thermal efficiency 
based on shaft output and the lower heating value of the fuel 
was between 17 and 18 per cent. When operated with an inlet 
temperature of 1400 F, the output of the unit was approximately 
6000 hp or 120 per cent of rating, and the thermal efficiency, 
based on lower heating value, approximately 18.5 per cent. 

During the operating period, approximately 350 starts were 
made, and more than 200,000 gal ofBunker C fuel was burned. 
The amount of air pumped was in the vicinity of 2.5 billion 
cu ft. Somewhat over half the running was made on load cycles 
simulating heavy-load railway service. 

The performance curves, based on these test results are shown 
in Fig. 2 which shows the tested fuel consumption versus speed 
for each of a series of exhaust temperatures. Lines of constant 
net shaft power output are also shown. These curves are cor- 
rected to the standard ambient temperature of 80 F and to sea- 
level pressure, 14.7 psi. The 100 per cent points correspond 
to 6700 rpm, 5000 hp, at sea level, and a heat input of a little 
under 75,000,000 Bru per hr, based on the lower heating value 
of the fuel. The guarantee value of heat input is 75,600,000 
Btu per hr. These curves show that the exhaust tempera- 
ture at rating is 780 F. Based on this exhaust temperature, 
the corresponding turbine-inlet temperature is calculated to be 
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1280 F. The design inlet tem- 
perature of 1400 F corresponds 
to an exhaust temperature of 
850 F. As will be seen from 
the 850-F curve, the power at 
this temperature would be 
somewhat over 120 per cent 
of design value or more than 
6000 hp. The fuel consump- 
tion would correspond to an 
efficiency of about 18.5 per 
cent, LHV. 

The curves also show that 
at high powers the fuel rate 
is nearly independent of the 
operating speed, while at low 
powers there is a best fuel 
rate which occurs at reduced 
speeds. In locomotive opera- 
tion, the control would set the 
speed to follow approximately 
this best fuel rate. For ex- 
ample, the normal idling 
condition is approximately 70 per cent speed, which requires 
about '/; of full-load fuel flow. If full speed is maintained 
at idling, the fuel required is shown to be 47 per cent of rated 
flow. 

The compressor efficiency at the rated condition, based on 
temperature rise and on impact pressures, is approximately 84 
per cent at the pressure ratio of 5.9 to 1. The best efficiency 
occurs at a somewhat reduced speed and is slightly higher. 
The turbine efficiency at rated conditions, based on inlet impact 
pressure and on atmospheric-exhaust flange pressure, is approxt- 
mately 84 per cent. The turbine is designed with a high axial 
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FIG. 2 TESTED.THERMAL PERFORMANCE OF-A-4800-HP GAS-Tl RBINE 
PLANT 


[100 per cent values correspond to 75,000,000 Bru per hr (LH , 6700 
rpm and 5000 hp at sea level and 80 F ambient. } 
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FIG. 3 AIR-FLOW DIAGRAM OF 4800-HP GAS-TURBINE LOCOMOTIVE 





FIG. 4 EXTERIOR VIEW OF 4800-HP GAS TURBINE FOR 


LOCOMOTIVE DRIVE 


leaving velocity, and the impact efficiency is about 88.5 per 
cent 

The unit is started by means of one of the main locomotive 
generators used as a motor, the power for which is supplied 
by a Diesel-engine-driven generator. The motor brings it to 
firing speed, about 55 rpm, in about 45 sec, when the ignition is 
turned on and Diesel fuel is admitted to the nozzles. Within a 
few seconds ignition takes place. During the next 155 sec 
the unit accelerates to idle speed, 4700 rpm, where it runs under 
control of the governor, ready for load but with Diesel fuel. 
The fuel is then transferred from Diesel oil to Grade 6 oil by the 
turn of a switch, after which the unit is ready for load with 
Bunker (¢ Power for the acceleration is taken both from 
the motor and the unit itself up to approximately 3500 rpm 
where the driving motor is disconnected by means of reverse- 
current relays. From this 
speed to idle speed the unit 
accelerates under its own 
power 

During the accelerating 
period and until idle speed is 
reached, the control mecha- 
nism regulates the fuel in- 
put to limit the maximum 
average exhaust temperature 
to about 875 F and to main- 
tain it roughly at 750 F dur- 
ing most of the accelera- 
tion. Flame detectors in- 
corporated in the control 
mechanism shut off the fuel 
and return the unit to firing 
speed if flame is not indi- 
cated within 30 sec after fuel 
1s turned on. 

The locomotive, as it was 
Operated on actual road 
tests, is of single-cab con- 
»Stfuction with an operat- 
ing station in each end and 
has B-B-B-B running gear. 


FIG. 5 





593 


It develops 53-hp per ft of length, weighs 500,000 Ib, and has 
a continuous tractive effort of 68,500 lb at 20.5 mph. Ic is 
83 ft 7'/2 in. long inside of knuckles, 14 ft 31/2 in. high 
over roofsheet, and 10 ft 7 in. wide over handrails. Geared 
for 79 mph, the locomotive carries enough fuel for 12 hr opera- 
tion at 4500 hp. 

Most of the area of the locomotive cab sides, except where 
there are sandboxes, is made up of air filters. This insures an 
ample supply of filtered air for combustion in the power plant 
and for equipment use. 

Some of the details of the locomotive structure are as 
follows: 

The cab underframe which supports both the apparatus and 
the cab structure, consists of two fuel tanks—one 31 ft long, 
and the other 21 ft long—separated by a dry-well section in the 
center. Beyond the shorter tank are two smaller tanks—one 
for Diesel fuel and the other for boiler water. This entire 
frame structure is about 33 in. high and 7 ft wide. It is es- 
sentially a box member interlaced with baffles which serve the 
double purpose of stiffening the section and preventing the fuel 
from sloshing. Stainless-steel heating coils are fabricated 
into the bottom portion of the tank to provide a means for 
warming the heavy residual fuel for easy handling. The tanks 
have a combined capacity of about 6600 gal. 

The cab structure of this locomotive differs from the con- 
ventional truss type widely used on Diesel-clectric locomotives. 
In this case, the underframe fuel-tank structure is stiff enough 
to carry the apparatus load and withstand the stresses en- 
countered in operation. Consequently, the cab roof and sides 
are supported from this basic frame by an umbrella type of 
construction that carries the load, but does not contribute to 
the stiffness of the cab structure. 

The nose sections and operating cabs at either end of the 
locomotive are symmetrical. The former house air-brake 
equipment, train control, and miscellaneous apparatus. The 
latter contain the usual operating stations, equipped with 
controllers, air-brake stands, instrument panels, and controls 
for cab heaters, defrosters, window wipers, sanders, whistle, 
and bell. Three seats for crew members are provided in each 
operating cab. These cabs are acoustically treated and in- 


PRELIMINARY ROAD TESTS OF THE 4500-HP GAS-TURBINE-ELECTRIC LOCOMOTIVE INCLUDED 
HAULING OF 85 LOADED FREIGHT CARS AT SPEEDS AS HIGH AS 65 MPH 
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sulated. They are separated from the equipment compartment 
by insulated bulkheads and doors. The central portion of the 
locomotive cab is the equipment compartment. 


Double Turboprop Engine 


N article in Emgineering, May 6, 1949, points out that at 
the present time there is a definite tendency in Great 
Britain toward using aircraft engines coupled together to form 
single power units. So far, this arrangement has been confined 
to the larger types of aircraft. There is a possibility, however, 
the article states, that the idea of coupled engines will be 
extended soon to smaller aircraft, as Messrs. Armstrong Sid- 
deley Motors Limited, Coventry, announced recently the 
introduction of the Double Mamba, which consists basically 
of two Mamba II engines placed side by side. Although the 
two engines are joined together at the front, mainly by means 
of the air-intake casting and propeller-shaft reduction-gear 
casing, they are otherwise two separate power units with their 
own fuel, lubricating, and control systems. Each engine is 
provided with its own reduction gearing, which is arranged to 
drive one of two counterrotating coaxial propellers. The 
small over-all diameter of the Mamba makes it possible to ob- 
tain an exceptionally compact power unit with this arrange- 
ment, and the over-all dimensions are such that it should 
prove possible to fit the unit into a single-seat naval aircraft, 
thereby giving a considerably greater factor of safety. The 
manufacturers claim that the combination will give a high 
power-weight ratio for maximum-power operation with con- 
siderable economy in fuel consumption when cruising at low 
powcts. 

The combined compressor and turbine wheels rotate at a 
speed of 15,000 rpm, and this has to be reduced to a propeller- 
shaft speed of 1450 rpm, a reduction ratio of 0.097 to 1. This 
is obtained by a combination of epicyclic and ordinary spur 
gearing, the port engine driving the front propeller, and the 
starboard engine the rear propeller. Each engine is provided 
with its own epicyclic reduction-gear unit, which is driven 
through a helical-tooth sun wheel fitted to the forward ex- 
tension shaft of the compressor. The sun wheel meshes with 
the larger wheels of three compound planet wheels, the smaller 
wheels of which mesh with a fixed gear ring, both the 
smaller planet wheels and the fixed gear ring having spur teeth 
The front of each planet-wheel carrier is fitted with a spur gear 
which, on the port engine, drives a gear wheel fitted to the 
propeller shaft through an idler, and on the starboard engine, 
drives the propeller shaft through two idlers, the extra idler 
being provided on the starboard engine in order to give counter- 
rotation of the propellers. Apart from the extra idler, how- 
ever, the two gear trains are identical. Each sun gear has 27 
teeth and rotates at engine speed, namely, 15,000 rpm. The 
helical planet wheels have 38 teeth and the spur planet wheels 
15 teeth, and both rotate at 9116 rpm, but owing to the action 
of the fixed gear rings, which have 63 teeth, the carriers, and 
therefore the integral spur gears, rotate at 2170 rpm. 

On cach engine the auxiliaries are fitted at the front and 
rear of the auxiliaries case, which is located just behind the air 
intake and engine-mounting casting. The drive is transmitted 
from the airscrew-shaft reduction gear through a single in- 
clined bevel shaft which passes through one of the airfoils in 
the annular intake. 

The complete unit has a width of 52.8 in. and a height of 
42.35 in. The over-all length, measured from the rear face of 
the propeller-fitting cone to the rear face of the turbine housing, 
is 79.83 in., while the dry weight is 2000 lb. At sea level and 
maximum take-off rating at 15,000 rpm, the propeller-shaft 
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horsepower is 2540 and the net ject thrust 770 lb, while for 


maximum continuous cruising at 14,000 rpm, and an aircraft 
speed of, say, 300 mph, the propeller-shaft horsepower is 2300, 
and the net jet thrust 225 Ib 


Absorption Refrigeration 


EVELOPMENT of a refrigerating machine that employs 

steam for air-conditioning purposes—and thereby pro 
vides a balance in steam loads for summer cooling and winter 
heating—has been announced by Carrier Corporation. The 
unit is an absorption machine which uses plain water as a re 
frigerant and a simple salt as an absorbent. 

It was reported that the Consolidated Edison Company ot 
New York, Inc., has been operating an absorption machin« 
since 1946, using steam supplied by New York Steam Corpora 
tion. A number of such machines were said to have been in 
stalled in various parts of the country with entire satisfaction 

The absorption machine is said to be a significant advance in 
modern air conditioning, particularly in areas where steam can 
be produced at relatively moderate costs, where there are dis 
trict steam plants, where natural gas is available, or where a 
factory or department store or office building has a steam plant 
that is lying relatively idle in summer. 

The unit will operate on either high or low-pressure steam, 
or even low-pressure waste steam. Aside from a small solu 
tion pump it has no moving parts, and therefore is practically 
noiseless and vibrationless. 

It is lighter in weight and more compact than other heavy 
duty refrigerating equipment, and is entirely suitable for in 
stallation on rooftops or intermediate floors as well as in base 
ments. And with a low-cost source of energy and the use of 
water and a salt as a refrigerant-absorbent combination, operat 
ing costs are reported to be extremely attractive. 
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FIG.6 FLOW DIAGRAM OF ABSORPTION REFRIGERATING MACHINE 
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The new machines are being produced in 115, 150, and 200-ton 
capacities, meaning that they are capable of creating a cooling 
effect equivalent to the melting of like amounts of ice each 24 
hr. Single units will air condition areas of from 34,500 to 
60,000 Sq ft. 

The machine consists of two shells, a heat exchanger, a 
solution pump, and auxiliarics. Its working cycle is as follows 


Water to be chilled is sprayed into the flash evaporator lo 
cated in the upper portion of the absorber-cooler shell. Since 
this shell is maintained at a high vacuum, a portion of th« 
chilled water evaporates and cools the remaining water 
The chilled water drains from the cooler tank, and is pumped to 
the load. The temperature of the chilled water leaving the ma 
chine depends on the concentration and temperature of the salt 
solution sprayed over the coil located in the lower portion of 
the shell, which forms the absorber section. The salt solution 
absorbs the water vapor flashed in the evaporator. The heat 
of absorption of this vapor tends to raise the temperature of the 
solution, which is therefore cooled by water passing through 
the absorber coil in order to maintain the solution at a proper 
temperature. 

The absorption of this water vapor reduces the salt concen 
tration of the solution, thus also reducing its absorbing power 
Therefore the weak solution is continuously drained from the 
absorber shell and delivered by the solution pump to the upper 
shell for reconcentration 

Reconcentration is performed in the lower portion, or gen 
erator section of the upper shell. Steam, admitted to the tubes, 
heats the solution and boils off the water vapor previously ab 
sorbed in the absorber section, thus restoring the original con 
centration 


It was reported that tests showed the present absorption 
machine operated at double the efficiency of the now largely 
obsolete ammonia machines, but also represented a lower initial 
cost because there was no need for rectifiers to purify the re- 
frigerant 

For air-conditioning purposes, water chilled to 45 F is gener- 
ally satisfactory. Where lower temperatures are required for 
industrial processes, these units will bring water down to 36 F. 
The present machine is said to use less than 20 |b of steam per hr 
per ton of refrigeration—no matter what the steam pressure. 
It will automatically adjust itself to partial loads down to 15 
per cent of total capacity without loss of efficiency, and when 
higher tonnages are required it is readily adaptable to multiunit 
installations. 


Boron-Treated Steel 


N a previous investigation at the National Bureau of 

Standards, Washington, D. C., it was shown that the ef- 
tectiveness of boron in enhancing the hardenability of certain 
steels depends upon the form of the boron at the time of 
quenching and not necessarily on the total amount of boron 
present 

In a recent research program the National Bureau of Stand- 
ards has conducted an investigation of the hardenability of 
boron-treated alloys and steels with particular attention 
directed to the action of boron on the hardenability of these 
materials. This research has shown convincingly that the 
action of boron in increasing the hardenability is due entirely 
to a solid solution effect at heat-treating temperatures. 

High-purity iron-carbon alloys containing 0.3, 0.5, and 0.7 
Pet cent carbon and.other high-purity. alloys.containing.0.4 per 
cent carbon and 0.7 per cent mangancse, cach type without 
and with about 0.002 per cent boron, were prepared for use in 
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FIG. 7 DISTRIBUTION OF BORON IN A DECARBURIZED LAYER OF A 

COMMERCIAL BORON-TREATED STEEL, AS REVEALED BY A PHOTO- 

MICROGRAPH SUPERIMPOSED UPON A PLOT OF DATA OBTAINED 
SPECTROGRAPHICALLY 


[The specimen was decarburized by heating in a furnace (reducing atmos- 

phere) at 1900 F for 8 hr followed by cooling in mica. The left edge of 

the photomicrograph corresponds to the original surface of the speci- 

men, whose characteristic structure (not decarburized) is shown at the 
right 


this investigation. In addition several commercial and open- 
hearth steels (0.4 per cent C, 1.6 per cent Mn) were included. 
Determinations of the hardenability of the alloys were made 
in terms of the “critical cooling rate’’ which is the slowest 
rate at which the alloy or steel can be cooled and be completely 
hardened; the standard end-quench test was used for evaluating 
the same properties of the iron-carbon-manganese alloys and 
commercial steels. Specimens prepared from the alloys in the 
conditions as cast, as forged and homogenized, and as heat- 
treated in various ways to precipitate a boron constituent were 
studied metallographically. Experiments were also made to 
determine whether boron was lost during the decarburization 
of commercial steels and for determining the rate of diffusion of 
boron in austenite of these steels. 

Small specimens of the alloys which were prepared from the 
ingots as cast, and also from bars after forging and homogeniz- 
ing, were quenched from various temperatures and a photo- 
graphic record of the time-temperature relationship during the 
quench was obtained by means of sensitive string galvanometer 
apparatus. The cooling time or rate thus determined was cor- 
related with the structure produced in the quenched specimen. 

Since the hardenability of most stecls is influenced by the 
size of the grains at the time of quenching, a determination was 
made of the grain size established at the quenching tempera- 
tures of cach alloy and steel used in the critical cooling-rate and 
end-quench tests. The general trend was for the hardenability 
of the alloys, without and with boron, to increase (critical 
cooling rate decreased) as the size of the austenite grains in- 
creased. 

‘To determine the primary effect of boron on hardenability, a 
comparison was made of the critical cooling rate of alloys of the 
same carbon content, without and with boron, when quenched 
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from temperatures sufficiently high to insure complete solution 
and uniform distribution of carbon in austenite of the same 
grain size. The effectiveness of boron in improving the hardena- 
bility of these alloys varied not only with the carbon content 
but also with the prior history (whether tested as cast or as 
forged and homogenized). With the forged and homogenized 
alloys, no significant improvement in hardenability was ob- 
tained by the addition of boron. With the alloys as cast, the 
hardenability was markedly improved by the addition of boron 
with carbon content of 0.3 or 0.5 per cent, but the presence of 
boron in the 0.7 per cent carbon alloy again had no material 
effect on its hardenability. The observed difference in hardena- 
bility could not be ascribed to a grain-size effect. 

The results of the tests made on specimens initially as cast 
showed that the boron-treated alloys containing 0.3 and 0.5 
per cent carbon had about the same hardenability and this was 
greater than that of the 0.7 per cent carbon alloy. Thus the 
effectiveness of boron in increasing the hardenability of these 
alloys decreased as the carbon content increased, that is, the 
improvement due to boron was very pronounced with 0.3 per 
cent, intermediate with 0.5 per cent, and nil with 0.7 per cent 
carbon. 

Since boron improved the hardenability of the two alloys 
(0.3 and 0.5 per cent carbon) in the initial condition as cast but 
was practically without effect after hot-working and homog- 
enizing, it is clearly apparent that the action of boron on 
hardenability was adversely affected during the course of these 
treatments, probably by the exposure to the relatively high 
forging temperature. 

Boron was lost in the decarburized zone of commercial steels. 
Evidence indicated that the diffusion rate of boron in austenite 
is of the same order of magnitude as that of carbon. 

The action of boron in increasing the hardenability of steel is 
not definitely known, but tentative explanations have been 
reported in the literature. These theories may be classified on 
the basis that (1) the improvement is due to boron in solid 
solution in austenite, and (2) a reaction of boron with some 
other element to change the condition of the latter. 

The Bureau's results and those published previously support 
strongly the conclusion that the effectiveness of boron in en- 
hancing the hardenability of certain steels is due entirely to its 
action while in solid solution in austenite. Only the portion 
of the boron that is in solution at the time of quenching con- 
tributes toward an increase in hardenability. The boron undis- 
solved or in the form of compounds is either without effect, or 
possibly decreases hardenability by acting as transformation 
centers for austenite in the temperature range where pearlite is 
formed. 

In addition to dissolving in austenite, boron can exist in steel 
in the form of compounds with nitrogen, oxygen, iron, and 
carbon. Some of these compounds are stable and are not de- 
composed at temperatures ordinarily used in the heat-treatment 
of boron-treated steels, whereas other compounds containing 
boron may be partially or entirely decomposed at these tempera- 
tures. Some data indicate an increase in solubility of boron in 
gamma iron with increasing temperature, whereas other re- 
sults indicate a decrease in solubility with increasing tem- 
perature in this field. In any event, only a small amount of 
boron is retained in solution at heat-treating temperatures, and 
it is possible to obtain the maximum response in the hardena- 
bility of certain steels by minute additions of this element. 

When boron enhances the hardenability of a steel, it decreases 
the rate of nucleation and not the rate of growth of ferrite and 
carbide. The boron atom, believed to be located interstitially 
in the gamma-iron lattice, is effective in retarding cither the 
rate of formation in nuclei or the rate of their growth to the 
critical size necessary for transformation to begin, or both. 
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Industrial Television 


ELEVISION has been given an industrial job by the Army 

Ordnance Department, which is using special equipment 
in ammunition storage areas to keep close tabs on dangerous 
Operations. 

The Ordnance Department has the task of storing and caring 
for several millions of tons of bombs and artillery ammunition 
As part of that job, the Department works continually on large 
numbers of shells and bombs, removing fuses and high-explo 
sive boosters or completely disassembling them. The danger 
involved in this work is obvious, since deterioration with age, 
weathering, or other factors have their effect on any high 
explosive missile. 

Since 1942, heavy concrete barricades have been prescribed 
for the protection of personnel in all ammunition disassembly 
areas. The operators work behind these barricades, manipulat 
ing various tools by remote control to disassemble the Ordnance 
missiles. To enable the engineers to watch this manipulation, 
early experiments were made with mirrors. These proved un 
satisfactory because the mirrored images of the explosive items 
were not clear to personnel stationed at safe distances behind the 
barricade. 

In 1943 an attempt was made to obtain a television device 
which would transmit by cable to a safe distance a close-up 
view of the disassembly operations. This search led to the 
selection of the Vericon television system, which transmits its 
impulses over a coaxial cable. The camera, receiver, and 
power unit are portable and require no expert technicians to 
handle them. Generally, the image produced is clearer than 
that of commercial television because there is no static inter- 
ference. Of particular importance to the Army is the fact that 
the equipment is relatively inexpensive. 

The Vericon system is in use at seven ammunition disassembly 
plants of the Ordnance Department. Six more are under con- 
struction. Installation is fairly simple, the camera being 
mounted on a tripod or other mount on the danger side of the 
barricade and focused for a close-up of the work under way 
It would be the only casualty in case of an explosion at that 
point. 

It is possible for a single camera to transmit identical images 
to as many as 10 different viewers located at different points 
The pulse power generator can be located as far away as 1@0 ft from 
the camera. A viewer may be as much as a mile away from the 
master viewer, which can be set up as far as 1000 ft from the 
camera. 


Rocket-Jet Airplane 


HAT is believed to be one of the first flights ever at- 

tempted under dual rocket and jet power was made 
recently by the D-558-2 Skyrocket, the Navy Department's 
Bureau of Acronautics revealed. The research craft took of 
from the desert runways of Muroc, Calif., test base. 

After exhausting its rocket fuel, the Navy test ship con- 
tinued upon a routine research flight and landed under turbojet 
power. 

For the past year the Douglas-built explorer has made numer 
ous routine research flights powered by its turbojet while await: 
ing final development of the jet-rocket engine recently installed 

Designed and developed for the Navy by Douglas Aircraft 
Company, Inc., in co-operation with the National Advisory 
Committee for Aeronautics, the Skyrocket is obtaining valuable 
knowledge on advanced power plants and speeds near the sonit 
range of flight. 
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The D-558-2 Skyrocket is the advanced sequel to the Navy's 
D-558 Skystreak, straight-winged red jet which in the course 
of its research investigations broke the world speed record 
twice within five days in August, 1947. 

Though of advanced aerodynamic design and incorporating 
the latest power plants, the Skyrocket performs as a conven- 
tional aircraft taking off and landing under its own power. 


UNSCCUR 


ORE than 450 outstanding world scientists, engineers, 

and technical experts from 30 countries have now ac- 
cepted invitations to prepare papers for the first scientific con- 
ference to be held by the United Nations. See MecHANiIcAL 
ENGINEERING, May, 1949, p. 412. 

The acceptances were in response to personal invitations sent 
by the Secretary General and to invitations sent to governments 
asking for selection of outstanding scientists. 

The invitations asked for the preparation of papers on specific 
phases of the conservation of resources. They are to be sub- 
mitted to UNSCCUR—the United Nations Scientific Confer- 
ence on the Conservation and Utilization of Resources, which 
opens a three-week session on August 17 at Lake Success, L. I., 
N. Y. 

Thus far, 231 scientific papers have been received. They all 
contain technical information for using the planet's wealth to 
enrich man's living standards, one of the main themes of 
UNSCCUR. 

Most of the documents are based on experiments or long- 
practiced experience in resource use in the countries where the 
author has been carrying out work in his specialty. 

Several papers have been received on “‘Increasing Mineral 
Resources by Discovery.’ 

One paper declares that ‘‘developments in aviation and elec- 
tronics in recent years have made it possible to realize the pros- 
pector’s dream of geophysical exploration from the air and 
this has revolutionized the prospecting technique so that a new 
exploration routine is gradually working itself to the fore. 

The author of this paper, Mr. Hans Lundberg of Canada, 
suggests that these methods be utilized by trained geologists 
and geophysicists to cover large territories in hitherto unex- 
plored portions of the globe. Such surveys, he says, can be 
done in one hundredth to one two hundredth of the time re- 
quired for the same work on the ground. 

Another paper on this subject declares that a favorable future 
for the discovery of new gold deposits exists in Australia 
through the use of new techniques in geochemical exploration 
and other modern developments such as the magnetometer. 
In this paper Dr. H. G. Raggat, director of the Australian 
Bureau of Mineral Resources, also warns of the exhaustion or 
serious depletion of the reserves of major metals within the 
next 50 years. He then states his belief that science is equal to 
the challenge of depletion and urges governments to encourage 
and facilitate the interchange of ideas and techniques among 
Nations as one means of combating this danger. 

Several papers have been received which describe techniques 
for better means of harnessing comparatively unused natural 
resources. 

_ Experiments aimed at establishment of a thriving seaweed 
industry in Britain are described in one paper by Major Philip 
Jackson, deputy director of the Scottish Seaweed Research As- 
sociation. He presents three possible methods for solving the 
Present economic problems standing in the way of large-scale 
underwater harvesting of seaweed. Aerial photographs, echo- 
sounding devices, and underwater grappling mechanisms are 
among the techniques described by Major Jackson in this paper. 
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The possible danger of depletion of certain natural resources 
runs like a thread through virtually all the papers received 
thus far. Yet specific ways and means of overcoming this 
danger are presented in a variety of forms cach consistent with 
the special background of the area concerned. 

Thus, Yrjo Ilvessalo, of the School of Forestry, University of 
Helsinki, Finland, describes aerial techniques and special 
methods for national surveys of forest reserves in his country. 
Boleslaw Krupinski, chief technical director, Central Coal 
Board of Poland, tells of the system of mining prevailing in the 
Polish Silesian coal basin. 


Research Center 


HE new Johns-Manville Research Center was dedicated 

at Manville, N. J., on May 24 by Governor Alfred E. 
Driscoll of New Jersey, ‘‘to service through science for better 
homes and greater industrial efficiency.’ 

Several hundred scientists, engineers, builders, diplomats, 
and editors and publishers took part in the dedication and 
tours of the research facilities. 

They inspected the four buildings of the new Research Cen- 
ter, located on a 93-acre tract on the Raritan River, about 40 
miles from New York, N. Y. In the course of the inspection, 
the visitors saw research scientists at work on the more than 
400 lines of Johns-Manville building and industrial products. 
In the Center, research activities are devoted to the improve- 
ment of existing products, and the development of new prod- 
ucts to Meet new needs and demands of industry and home 
owners and builders. 

The laboratory was described as one of the largest facilities in 
the world devoted to research and development of building ma- 
terials, insulations, and allied industrial products. The 
laboratories have relocatable walls, flexible built-in services, 
and product-development areas that include as many as 10 
pilot plants under one roof in close proximity to the laboratories 
associated with their products. This arrangement permits 
close co-operation of scientist-technician ‘‘teams'’ from idea to 
commercial production. 

The following three current projects illustrate the nature of 
basic research at the Center: First is a study of the fundamental 
causes of brake noise, or “‘squeal.’" Many efforts have been 
made to cure this noise, by all sorts of methods. Attempts 
have been made to redesign the braking mechanism, to load 
it or to damp it, or to alter the formulation of the brake lining 
or of the brake block. The belief of basic research personnel 
at the Center was that the history of these “‘hunch’’ methods 
indicated that a solution could be obtained only by understand- 
ing the fundamental physics of the problem. In order to 
simplify experimental work, a small model was built in which 
a tiny section of brake lining about '/2 in. wide and 1 in. long 
rubs against a typical cast-iron surface. By means of a me- 
chanical vibrator this block is driven back and forth across 
the iron surface with a cyclical motion. Wire strain gages 
are used to measure the forces generated, and a visual record is 
obtained by means of a cathode-ray oscilloscope. 

In any such problem, the first step is the duplication of the 
phenomenon involved and the ability to reproduce it at will. 
This problem was successfully solved. In fact, several dif- 
ferent typical forms of brake squeal have been identified. The 
basic nature of the excitation has been established and the 
mathematical theory worked out. It is now possible to state 
in general terms what causes any form of brake noise. 

Another basic problem that has received considerable at- 
tention is the mechanism of heat transmission through thermal 
insulating materials. A great deal of information was already 
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available on the thermal conductivity of a wide variety of ma- 
terials. With this information, an accurate engineering job 
could be done in the application of these materials. It re- 
mained, however, to establish the basic reason for the superior- 
ity of one material over another, and, in particular, to be able 
to predict how materials behave at different temperature 
ranges and in the presence of different heat-transfer mecha- 
nisms. 

In order to understand the mechanism of heat transfer, it is 
necessary first to know whether the transfer occurs by con- 
duction, by radiation, or by convection. Since the mode of 
transfer is governed to an important degree by the temperature 
or by the temperature gradient, it is useful to conduct experi- 
ments at exceedingly low temperatures. Apparatus has been 
built which will measure heat transfer through insulations at 
temperatures as low as —300 F. 

Conduction and convection vary with air density. For this 
reason, the apparatus was also designed to accommodate a 
large range of pressures. Experiments have been conducted to 
date at pressures down to 0.10 mm of mercury. This work is 
still in its early stages, but enough has been done already to 
show that some of the commonly accepted theories on heat 
transfer will require modification in order to account for the 
results obtained. 

Still another important field of basic research at the new 
Center is in the chemistry of Portland cement. It is used in 
the numerous asbestos-cement products: shingles, boards, 
sheathings, and pipe. Because these products must be made to 
close manufacturing specifications, accurate control of cement 
hydrolysis is of vital importance. Under the guidance of the 
various interested development sections, a long-range program 
has been established to study the chemistry of these reactions. 

The initial undertaking is to determine and to be able to 
identify the chemical compounds formed under various condi- 
tions of cure. Fortunately, a completely equipped x-ray-dif- 
fraction laboratory has long been a laboratory facility. Since 
nearly all of these chemical compounds are crystalline in nature, 
identification by x-ray diffraction is readily possible. How- 
ever, standard x-ray diffraction patterns are not available for 
the identification of the cement ingredients. It is, therefore, 
necessary to synthesize these ingredients by laboratory means, 
and to prepare samples of sufficient purity so that the character- 
istic pattern may be obtained. Apparatus has been constructed 
for this purpose and certain compounds have been successfully 
prepared. 

A long-term program of research will be involved before all 
of the possible chemical combinations and conditions of cure 
can be examined. However, when this has been done it will be 
possible to utilize completely the potential strength of Port- 
land cement and thus produce a stronger, tougher, lighter, 
line of asbestos-cement products. 


Parachute Testing 


AN investigation has been conducted to determine the 
opening characteristics of several hemispherical para- 
chutes at air speeds up to 200 mph, and is reported in National 
Advisory Committee for Acronautics Technical Note No. 1869 
by S. H. Scher and L. J. Gale of the Langley Acronautical 
Laboratory, Langley Air Force Base, Va. The influence of the 
parachute design variables on these opening characteristics 
was also studied. 

Before some types of airplanes are accepted by the Armed 
Services, the contractor is required to-assure by flight:tests-that 
the airplane will be satisfactory in recovery from a spin. 
During the spin demonstration flights the airplane is usually 
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FIG. 8 ONE OF THE PARACHUTES~—}30-IN-DIAM—USED IN TESTS 


equipped with a tail parachute for use as an emergency spin 
recovery device. In the past, flat-type parachutes made of silk 
or nylon such as is conventionally used in personnel-type para 
chutes have been successfully used to effect spin recovery both 
in flight and with dynamically scaled-down airplane models 
in the Langley 20-ft free-spinning tunnel. The use of conven 
tional parachutes has been objected to, however, because their 
inherent instability causes dangerous pitching and yawing 
gyrations of the airplane when opened during level-flight check 
runs prior to the spin demonstration flights. Unpublished 
results of a recent NACA investigation indicate that a stable 
rather than a conventional parachute would be desirable for 
use as an emergency spin-recovery device. In connection with 
the afore-mentioned investigation it was noted that although 
the stability of a parachute could be improved by increasing the 
porosity of the fabric in the canopy, the opening charac 
teristics of the parachute might be affected adversely, that is, 
the parachute might not “‘blossom"’ fully immediately upon 
being opened and its maximum potential drag would there 
fore not be obtained to effect rapid spin recovery. 

For the present study, a parachute manufacturer made 
available to the NACA seven types of hemispherical parachutes 
A feature of the design of some of the parachutes was a strip of 
low-porosity material in the canopy area just above the hem 
line which the previously mentionec investigation had indi- 
cated would be beneficial to opening characteristics. Each of 
the hemispherical parachutes differed somewhat in design and 
an attempt was made to evaluate genecally the effects of shroud- 
line length, fabric porosity and weight, and hem-line con- 
struction upon opening characteristics. Tests were also made 
to determine the effects of some of these design variables on the 
drag and stability characteristics of the hemispherical para- 
chutes. 

Tests to determine the opening characteristics of the various 
hemispherical parachutes were made in the Langley 300-mph 
7 X 10-ft tunnel, which is a horizontal atmospheric wind tunnel. 
Tests to determine the drag and stability characteristics of the 
parachutes were made both in the Langley 300-mph 7 X 10+ 
tunnel and in the Langley 20-ft free-spinning tunnel. The 
Langley 20-ft free-spinning tunnel is a vertical atmospherit 
wind tunnel with a vertically rising air stream. 

The parachutes used in this investigation had preformed 
-hemispherical :canopy~shapes.--See- Fig.» 8. »-The porosities for 
the material in the parachutes were obtained from the mao 
facturer and are defined as the cubic feet of air that will ps 
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through 1 sq ft of the cloth per minute under a pressure of 
\/,-in. of water. The weight of the nylon indicates the approxi- 
mate weight of 1 sq yd of the cloth. The parachutes were con- 
structed with floating hem lines. During many of the tests 
the hem lines were tacked to prevent the hem-line loops from 
pulling out and thus distorting the parachute shape during 
opening. 

For testing the opening characteristics in the 7 X 10-ft tunnel, 
the packed parachute with its towline was fastened to a cable 
which in turn was fastened to the tunnel balance scale. When 
an air speed of about 200 mph was attained, the pack was 
opened from outside the tunnel by pulling a chord attached to a 
pin which held a canvas restraining wrapper on the parachute 
pack. The ensuing action of the parachute was then observed 
ind motion pictures were made of the tests. 

For the parachutes which blossomed fully when opened in 
the 7 X 10-ft tunnel, drag-force measurements were made for 
an air speed of 200 mph. In the 20-ft free-spinaing tunnel, the 
lrag of the parachute was determined from free tests during 
which the fully blossomed parachute supported a small spheri- 
cal weight in the vertically rising air stream. The drag of the 
parachute was then taken to be equal to the sum of the weight 
if the parachute and the suspended weight. The drag coefh- 
ients calculated were based on the projected area of the hemi- 
spherical canopies. The tunnel air speed during these tests was 
ipproximately 17 mph. 

The stability of each parachute which blossomed fully at 200 
mph in the 7 X 10-ft tunnel was determined by observing its 
behavior at this speed. Also, the stability of each parachute 
was determined at a speed range from 30 to 46 mph for the 
tully blossomed parachutes which were fastened to a horizontal 
bar in the 20-ft tunnel. Ata given air speed, parachutes which 
aligned themselves with the air stream or which inclined no 
more than a few degrees (3 or 4) from the air stream and did 
iot oscillate were considered stable. 

On the basis of the test results, the following conclusions and 
recommendations are made: 


1 Some of the parachutes blossomed fully in the air stream 
it their hem lines were tacked. 

2 In general, beneficial 
cHlects on hemispherical 
parachute opening charac- 
teristics were obtained 
when greater shroud-line 
length as compared with 
parachute diameter was 
used, when the floating 
hem lines were tacked to 
prevent the hem-line loops 
from pulling out under 
load, or when a strip of 
low-porosity fabric was 
Provided around the 
canopy in the area imme- 
diately above the hem 
line, 
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teristics of the parachutes were affected somewhat adversely 
by the use of the low-porosity fabric just above the hem line. 

5 Fora given parachute, increased air speeds generally im- 
paired opening characteristics, decreased the drag coefficient, 
and improved the stability. 

6 Proposed parachute designs should be checked by testing 
of full-scale parachutes at the desired air speeds before being 
selected for a specific use. 

Motion pictures of the opening characteristics of the para 
chutes were obtained during the tests and are available for loan 
upon request from NACA Headquarters, Washington, D. C 


Pump Testing 


NEW centrifugal-pump test floor which is said to contain 

the most efficient and accurate commercial-pump test 
facilitics ever developed, has been put into service at the West 
Allis works of the Allis-Chalmers Manufacturing Company 
recently. 

Designed to provide for both maximum testing accuracy and 
minimum testing time and expense, the new facilities will be 
of great importance to the company’s long-standing policy of 
obtaining and maintaining on file complete performance data 
on every pump it builds. Reduction in test time will aid in 
improving shipment time on pump orders, while the obtaining 
of materially more accuracy data is expected to prove of great 
value both to pump designers and pump users. 

The modern facilities include some new applications of 
equipment and some devices designed and built especially for 
this application. Most interesting of the latter is a speed- 
measuring device, believed to be the most accurate mechanism 
ever built for continuously measuring and recording speed. 
It is used in conjunction with an electric strain-type torque 
meter to obtain the horsepower input into a pump, a method 
which is simpler and more accurate than the common method of 
of measuring the input with a calibrated motor. 

New equipment for measuring quantity of water pumped 
involves the use of weigh tanks rather than weirs. Besides 
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permitting more accurate readings, this method makes possible 
the taking of test points automatically, by means of a photo- 
electric cell which ‘‘reads’’ the weigh-tank scale. Motor 
speed, torque, and pump discharge and inlet pressure are all 
recorded continuously during the test period, the recording 
meters and test timers being controlled by the photoelectric 


circuit. 

The material reduction in the time and labor required to make 
tests is obtained by means of greatly simplified set-up procedure. 
Permanent test stands with movable individual hydraulic- 
powered motor and pump pedestals permit the operator to line 
up pump and motor quickly and simply by means of control 
levers, eliminating tedious shimming and shifting the motor 
around by hand. Suction and discharge piping, designed for 
easy connection to the pump flanges, is made of aluminum so 
that it can be handled easily without need for hoists or cranes. 
Pressure-meter connections simply plug in. Since the multi- 
horsepower, multispeed motors on the stands cover a wide 
range of speeds and horsepowers, motors will rarely have to 
be interchanged. Thus connections to meters and to the power 
source do not have to be changed for each test, which was 
formerly the case. These various features are expected to cut 
the time and labor required for testing by at least 60 per cent. 

Though the primary use of the new facilities will be for com- 
mercial pump tests, the data taken will be of value in improving 
pump design, and it is planned that some research work will 
also be done. 


Magnetic Fluids 


HE magnetic fluid originally used in the electromagnetic- 

fluid clutch (see Mecnanicat ENGINEERING, May, 1948, 
p- 442) developed at the National Bureau of Standards, Wash- 
ington, D. C., has several unique features that make possible 
other important applications of the iron-oil mixture. 

The basic property on which all applications depend is the 
viscosity of a magnetic fluid being directly related to the 
strength of the applied magnetic field. The fluid may be 
changed from a liquid to a nearly solid state and back again 
at will. In some applications, extreme fluidity is required at 
all times, while in others a thixotropic characteristic is needed. 
(Thixotropic fluids are characterized by isothermal reversible 
gel-sol-gel transformations under shearing and subsequent 
resting.) Further studies of the magnetic fluids have revealed 
that they can be used to good advantage in hydraulic systems, 
shock absorbers, and dashpots; to form casting molds; and 
as variable electric resistors. 

If a magnetic fluid is used in a dashpot, the rate of motion 
of the piston can be readily controlled by magnetically varying 
the viscosity of the fluid. If a coil of wire is placed around 
the dashpot, the viscosity of the magnetic fluid will be a 
function of the current in the coil. Employing this idea in 
the design of shock absorbers for automobiles and trucks would 
provide an adjustable riding quality to meet various loading 
and roadway conditions. The rate of response of the magnetic 
fluid is high enough to provide virtually instantaneous changes 
in viscosity, thereby making possible a shock absorber with 
automatic compensation. 

By winding a coil of wire around a fluid-carrying pipe and 
controlling the amount of current through the coil, the flow 
of fluid past that point can be closely regulated from full 
flow to complete cut-off. In this manner, various points in a 
hydraulic system can be remotely controlled from a central 
station. 

For use in molding operations, a magnetic fluid is placed in a 
pot surrounded by a current-carrying coil, a model of the part 
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to be cast is placed in the fluid, and the coil is then energized 
so that the fluid will solidify around the model. 

An electric resistor adapted to remote control can be made 
by immersing two electrodes in a magnetic fluid. 

The success or failure of any device utilizing magnetic fluids 
will depend to a considerable extent on the particular com- 
ponents in the iron-oil mixture, the choice of suspension fluid 
and iron powder in large measure being determined by the 
application for which the mixture is intended. The iron 
powder is one component of the mixture not generally varied 
from one application to another. Carbonyl iron in the form 
of particles about 8 microns in diameter has proved most 
successful. 

On the other hand, the choice of the suspension fluid must 
take into account chemical stability, flammability, vapor pres- 
sure, and viscosity. One type of fluid that the Bureau found 
satisfactory is a silicone liquid that has a viscosity of about 
50 centistokes at 25 C. It is excellent with respect to non- 
flammability and vapor pressure and this versatile liquid will 
serve satisfactorily in nearly all but extremely high-temperature 


applications. 


Two Out of Three 


N scientific and engineering investigations if three measure- 

ments are made, it is fairly common practice for students to 
take the “‘best two out of three'’—averaging the two values 
closest together and discarding the other. Recently, however, 
Dr. W. J. Youden of the Statistical Engineering Laboratory at 
the National Bureau of Standards has shown that this procedure 
very often leads to less precise results than the averaging of all 
three measurements together. 

Experimental work frequently creates new situations in 
which the precision of the observations is not known in advance 
and must be determined from the same data that establish the 
estimated or average value assigned to the quantity being 
measured. While a single measurement cannot yield any esti- 
mate of the reproducibility of the value, two measurements do 
give a primitive indication of their precision. But in an cn- 
tirely new experimental situation, Dr. Youden points out, 
two Measurements may not give a reliable estimate of the pre- 
cision, since any marked disagreement between the two readings 
may be due cither to the inherent crudeness and inaccuracy of 
the measurement process or to some accident, such as the gross 
misreading of an instrument scale, which makes at least one of 
the measurements greatly in error. With two discordant ob 
servations and no other information, it is impossible to decide 
between these alternative interpretations. 

Three measurements is the minimum number that can con 
ceivably reveal one of the measurements to be unreliable in4 
new experimental situation. Intuition suggests that if two o! 
the three measurements are in close agreement while the third 
stands apart considerably removed from either of the others, 
then there may be grounds for suspecting and perhaps rejccting 
the third value. In terms of the difference between the two i 
good agreement, how different may the third measurement be 
before it should be suspected? Since this problem is important 
to all who make and interpret measurements, it is a little sur 
prising that an answer has only recently been found. 

An approximate solution has been obtained in the Bureaus 
Statistical Engineering Laboratory through an empirical! study 
of triads drawn at random from a large group of measuremenls 
constructed to conform to the characteristics of a normally dis 
tributed set entirely free from any gross errors. In this way it% 
possible to examine a great many sets of three measurement 
and to determine, for example, how often the two differents 
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between adjacent values in a set of three measurements will 
bear a ratio of § to 1, 10 to 1, 20 to 1, or any other ratio that 
might be considered unlikely in the normal course of events. 
If only 1 out of 100 sets of three measurements contained a 
measurement differing from the others by as much as five times 
the difference between the two closest, then such an observation 
might reasonably be discarded in actual experimental data. 
But the empirical study actually showed that a rather un- 
balanced spacing between three measurements occurs quite 
frequently. In fact, the ratio of the two differences was as 
much as 16 to 1 in 10 per cent of the sets of three measurements. 
In this connection, it is important to note that the high ratios 
can resus when two of the readings are very close or coincident 
while the third ts not far removed. 

The mathematicri solutien of this problem has been obtained 
and the frequency of occurrence for various ratios of the two 
differences has been calculated. The following table shows for 
certain ratios the results of an empirical sampling study of 400 
sets of three measurements compared with those predicted by 
the exact mathematical solution of the problem. 


Ratio of large to Frequency in Theoretical! 
small difference 400 sets frequency 
4.0 or more 149 145.2 
9.0 or more 76 69.4 . 
19.0 or more 38 33.9 


These results reveal that in an average of one out of every 
twelve sets, one of the measurements will be at least 19 times 
farther away from its neighbor than the difference separating 
the two closest. Since in every 12 sets 1 shows such a spacing 
for measurements with no gross observational errors, it ap- 
pears that measurements which should be retained are often 
dropped from the record. The problem of deciding on standards 
for the rejection of observations is one of long standing. Statis- 
ticians are again attacking this problem, and in the light of 
recent advances in the theory of small samples, considerable 
progress can be expected. 


Education and ECA 


DUCATION and training must have first place in any 

program of world recovery if the program is to be recovery 
and not relief, Paul G. Hoffman, administrator, Economic 
Cooperation Administration said recently in an address before 
The American Council on Education, in Washington, D. C. 

He stated that if the productivity and hence the standard of 
living of the free people is to be increased, it can come about 
only through the enlarged use of training—training not only 
in production techniques but training in attitudes. The atti- 
tudes of both management and workers toward their jobs is one 
of the controlling elements in working out problems of in- 
creased productivity. 

As for education, if while learning to make a better living, 
the people do not, at the same time, learn how to live a better 
life, there will not be much substance to whatever gains ensue. 

Some details of the educational assistance ECA is giving the 
Marshall Plan nations through its technical assistance program 
Were given by Mr. Hoffman. In general, the aim of the pro- 
gram is to enable the ECA countries to increase productivity, 
both industrial and agricultural, through more effective use of 
their own resources and ECA-financed goods and services. Ob- 
viously, increased production is the keystone of economic 
fecovery. Since in practically all the countries ECA is serving— 
all, in fact, but Germany and Italy—lack of man power is a 
Problem; this means-increasing output per man-hour rather 
than Merely increasing the labor force and adding more ma- 
chines. It means increasing the efficiency of both the workers 
and production facilities. Such a method can be both time 


601 


and dollar saving. A relatively small sum, spent wisely, may 
do the work of a much greater amount used to finance imports. 

Under the technical assistance program, Mr. Hoffman said, 
we have brought responsible operating officials from electric 
power plants in the ECA countries to study the methods we 
use to reduce outage. The dollar cost will be nominal—some- 
thing around $50,000—but it can result in increased capacity 
which would cost millions—if not hundreds of millions—as 
well as time, to build. 

Increased power means increased industrial output. Recent 
studies of European production have disclosed that industrial 
production per man-hour in the United States is about 2!/2 to 
3 times as great as in Europe. This is not of course just a 
natural phenomenon, due to climate or some other and un- 
explainable factor. Neither is it necessarily due to the high 
I.Q. of American workers. The European worker, in most 
Cases, is just as capable, just as ambitious. 

ECA and the ECA nations proposed to find out the “‘why’’ 
of high American productivity and, wherever possible, to trans- 
late that why into European terms. 

To that end ECA is sending expert consultants to Europe. 
The ECA nations, as in the case of the electrical engineers, are 
sending teams of both workers and experts to this country; 
an exchange of technical experts between the ECA nations is 
being arranged and technical literature (special studies and 
surveys) is being distributed. One of the results of the program 
has been the discovery on this side of the Atlantic that Euro- 
pean workers and experts have much to contribute to our own 
industrial knowledge. Rather than merely providing know- 
how the program has proved to be an exchange of ideas. 

Increased production in the field of agriculture is another 
feature of the technical assistance program. Studies have 
revealed that an increase of 5 per cent in European agricultural 
production would cut import requirements by a billion and a 
quarter dollars. In general, the program will show results 
more over the long range than in the immediate future but in 
some instances returns now seem to be on the books. By way 
of illustrations, thirty-three young farmers from the Nether- 
lands arrived in the U. S. April 7. They are living with 
American farm families in 14 states from Maine to Wisconsin, 
learning, through actual work experiences, American farm 
methods. They will have on-the-job training in animal hus- 
bandry, farm mechanization, stock and crop-disease control, 
pest and weed control, and 4-H Club work. On their return 
to the Netherlands, they will pass on to other Dutch farmers 
what they have learned. 

Two forestry experts from Norway and a wood research 
expert from the Netherlands are now in this country, beginning 
a three months’ intensive study of American methods and 
techniques. They will visit forestry experimental stations, 
forest-products factories, botanical laboratories, and similar 
installations from coast to coast. Among the subjects to be 
studied are the use of wood waste, gluing processes in making 
plywood, painting, fireproofing and preservation of wood, and 
control of termites and marine borers. Techniques on all these 
subjects in the U. S. are far advanced over those of Europe. 

To date some 200 different teams are scheduled to visit the 
United States during the coming year. The following are a few 
examples: A 16-man team from the British rayon-weaving 
industry; two Greek government engineers for a two months’ 
study of U. S. reclamation projects; six Norwegian technicians 
to investigate mining, manganese production, steelmaking, and 
pulp and paper production; a three-man Italian labor team to 
study industry and labor conditions. 

There is also the Anglo-American Council on Productivity. 
This is a permanent setup, established, however, under ECA's 
technical-assistance program. It acts as a clearing house of 
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production information between this country and Great Britain 
and has already sponsored the visit of one group to this coun- 
try—a team of foundry management personnel and workers. 
Other such visits are scheduled. 

On the other side of the picture, an American scientist and 
an insecticide expert are leaving shortly to study African 
sleeping sickness and malaria in East and West Africa. Their 
job will be to make recommendations for further U. S. assist- 
ance in combating the tsetse fly and mosquito, carriers of the 
two diseases. 

He pointed out that genuine European recovery cannot be 
achieved in a vacuum. Its success is contingent upon balanced 
economic relationships with the rest of the world. The under- 
developed dependent areas of the ECA countries offer possi- 
bilities for bringing about a greater degree of well being and 
a better balance in the world economy, with relatively small 
investments of capital 


Supersonic Wind Tunnels 


NEW 16-in. X 16-in. intermittent-flow-type wind tunnel 
for research on high-speed aircraft and guided missiles at 
speeds exceeding Mach § has been completed by North Ameri- 
can Aviation, Inc., Los Angeles, Calif., according to the 
CADO Technical Data Digest, May 15, 1949. The firm has 
been operating a smaller continuous-flow supersonic tunnel for 
velocities up to 2700 mph for three years, but this new instru- 
ment is now the largest supersonic tunnel operated as a private 
research investment by America’s aviation industry. Cost of 
the new tunnel was $286,000. 

Basic design of the North American tunnel is patterned 
largely on those erected by the Germans at Kochel in 1937. 
The Kochel tunnels were dismantled and shipped to the United 
States where they attained a speed of Mach 5.19 at the Naval 
Ordnance Laboratory, White Oak, Md. 

In the intermittent-flow tunnel the test section is interposed 
in a duct between a large vacuum chamber and a dry-air storage 
tank, with the flow from one to the other being controlled by 
a quick-acting gate valve. While the vacuum chamber is 
being emptied, the air-storage tank is being charged with dry 
air. When the gate valve in the tunnel duct is opened, dry air 
from the storage tank is forced by atmospheric pressure into the 
vacuum chamber at high velocity. 

A Venturi-shaped throat is formed immediately ahead of 
the model by inserting hardwood nozzle blocks in the ducting 
of the test section. These nozzle blocks can be varied in cross- 
sectional profile and throat diameter to provide air speeds 
ranging from Mach 1.2 to Mach 5.3 at sea level. 

Although the intermittent-flow-type tunnel provides a short 
test period (15-20 sec), very little power is expended. For 
example, a 99.8 per cent perfect vacuum can be obtained in 
37'/2 min by the use of a pair of 200-hp motors, each unit of 
which drives a pair of two-stage vacuum pumps. 

It has been found that this short test period is adequate be- 
cause all aerodynamic forces and moments are automatically 
recorded by strain gages connecting the spring balance of the 
model to recording machines. A visual picture of the shock- 
wave pattern is provided by using a Schlieren optical system, 
which not only produces a film record but also throws the 
image on an outside screen for observation of the flow during 
the test run. 

Another new supersonic wind tunnel, built with Office of 
Naval Research funds, has been placed in operation at the 
University of California. It is reported to be the first designed 
to develop supersonic speeds under conditions found at 50 to 
80 miles above the earth. 


MECHANICAL ENGINEERING 


The project was begun in 1946 and has been made possibk 
chiefly because of the progress made in vacuum and jet-pump 
development during the war. It will permit the study of 
fluid mechanics at speeds beyond the reach of present 
tunnels. 

It is estimated that the new tunnel is capable of creating 
speeds four times the speed of sound in pressures 100,000 times 
less than atmospheric. A steam-jet vacuum-pump system 
consisting of five stages of pumps requiring 3,500,000 Bru per 
hr to operate, creates the extreme low pressures in the tunnel 


Man-Made Rainforests 


|. Speight “tropical rainforest’’ which simulates th« 
most severe climatic conditions of the deepest jungle, is 
enabling the Army Signal Corps to lengthen the useful life span 
of sensitive communications equipment, it was disclosed by 
the Department of the Army recently 

The rainforest—meteorologists’ term for the humid jungle 
can produce in the test chambers of the Signal Corps Engineer 
ing Laboratories at Fort Monmouth, N. J., conditions rang 
ing from a fine fog mist to a teeming tropical torrent of twi 
inches an hour. Its temperature and humidity controls, ca 
pable of sustaining a maximum of 190 F at 100 per cent humidity, 
plus heavy condensation, accelerate growth of fungi and cor 
rosion on exposed equipment much as if it were rapidly rotting 
in the jungle. 

Because of the tropical room's proximity to the Signal Corps 
arctic chambers also located at Fort Monmouth, where man 
made snowfalls can be produced in a matter of minutes, it is 
possible to subject materials to both extremes of tempera 
tures with minimum time and thus accelerate one of the Signa! 
Corps’ most important peacetime missions—testing the per 
formance of American signal equipment under conditions that 
might be encountered anywhere in the world. 

Conditions within the chamber are so realistic that extra- 
ordinary health and safety precautions are mecessary to safe 
guard those working within from exposure to high humidities, 
temperatures, and other dangers. Operators must all but live in 
a jungle, while persons with the slightest history of malaria or 
heart disease, for example, are forbidden access while a test 
is in progress. To prevent loss of weight and ‘‘light-headed 
ness’’ as the result of extended exposure to the sweltering heat 
and humidity, persons assigned to the rooms require frequent 
rest periods. 

Each of the six rooms making up the laboratories’ tropical 
wing is connected to an automatic coal-mine-type detector for 
carbon-monoxide and inflammable gas which may result from 
the tests. All electrical work is exnlosion-proof and an emer 
gency switch is located near the door which transmits distress 
signals throughout the building should an accident occur dur- 
ing a hazardous test procedure. 

The tropical test rooms operate from a minimum dew point 
of 37 F to approximately saturation at dry-bulb temperature o! 
from 40 to 190 F. The main.chamber, largest of six in the 
tropical wing, measures 30 ft long, 18 ft wide, and has a 14-ft 
ceiling. Its size is sufficient to permit a General Sherman tank 
or a vehicle loaded with a field radar set, to drive in and out 
A system of elaborate automatically operated conditioning de 
vices transmits the required heat and humidity into the room 

Using wartime experiences and a Signal Corps postwar suf 
vey of communications equipment as the basis for further tt 
search, use of the tropical chambers has been of notable value if 
finding means to extend the life of many varieties of metals 
fabrics, leather goods, and electrical and electronic devices from 
the ravages of fungus growth and corrosion. 
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ASME TECHNICAL DIGEST 


Substance in Brief of Papers Presented at ASME Meetings 


- Oil and Gas Power 


THE following 1949 ASME Oil and 
Gas Power Conference papers are availa- 
ble as a “‘package’’ at $1.75 to nonmem- 
bers and $1.40 to members. Individual 
copies are also available at the usual rates 


Dynamic Analysis of Valve Springs, by 
Troels Warming, Jun. ASME, University of 
Wisconsin, Milwaukee, Wis. 1949 ASME 
Oil and Gas Power Conference paper No 
49—OGP-1 (mimeographed ) 


Helical springs behave much like a 
long freight train being started. As the 
locomotive pulls ahead one can hear the 
slack in the couplings gradually being 
taken up down through the train. Simi 
larly, when you move the end of a spring, 
the first coil moves first, a little later the 
second coil, then the third coil, and so 
forth. The movement progresses as a 
sound wave through the spring 

On slow-running machinery this wave 
will travél so fast, relatively, that for 
practical purposes one may consider 
that all the coils move in unison. The 
spring force then is the same in all the 
coils, and it is proportional to the change 
in length. 

On high-speed machinery, however, 
the spring force may vary considerably 
from coil to coil. This has two impor- 
tant effects: (1) The spring force at 
the end will not equal the spring scale 
times the over-all change in length. It 
may be considerably higher or lower than 
this value. (2) Serious surges may be 
set up which may cause spring breakage 

The natural frequency of helical 
springs, dynamic spring force, wave 
Progression and reflection, uniform ac- 
celeration cam, sine cam, and spring 
surge arc discussed. 





Vibrations in Valve Mechanisms, by 
Trocls Warming, Jun. ASME, University of 
Wisconsin, Milwaukee, Wis. 1949 ASME 
Oil and Gas Power Conference paper No. 
49—OGP-2 (mimeographed). 


At the no-follow speed for a valve 
mechanism the roller will-leave the cam. 


Als speed may be determined by calcula- 
"on or by experiment. The calculation 


considers the lift-curve acceleration, the 
weights of the moving parts, and the 
valve-spring characteristics. The  ex- 
periment is based on the noise when the 
roller comes back to the cam. 

Unfortunately there is often considera- 
ble disagreement between the values for 
the no-follow speed determined by these 
two methods. This difference may be 
explained by vibrations in the valve 
mechanism. Even when the roller stays 
on the cam, these vibrations are detri- 
mental. They will increase the pressure 
between roller and cam thus increasing 
the possibility of pitting. It is impor 
tant, therefore, to keep the vibrations ina 
valve mechanism at a minimum 

The discrepancy between the no-follow 
speed of a valve mechanism as determined 
by calculation and by experiment is ex- 
plained by vibrations in the valve spring 
and inthe push rod. Abruptly changing 
lift-curve acceleration will cause severe 
push-rod vibrations, while uniformly 
changing acceleration is beneficial. The 
ramp causes additional complications 
A complete set of the calculations neces 
sary to design a lift curve is given 


Effect of Cylinder Pressure Rise on 
Engine Vibrations, by J. O. Hinze, Royal 
Dutch Shell Oil Company, Delft, Holland. 
1949 ASME Oil] and Gas Power Conference 
paper No. 49—OGP-3 (mimeographed). 


This paper shows that it is funda- 
mentally impossible to express the effect 
of the particular shape of the pressure- 
time curve on the response of the vibrat- 
ing system in terms of one single time 
derivative of the pressure-time curve, 
for the same reason that it is funda- 
mentally impossible to express the partic- 
ular shape of the pressure-time curve in 
terms of one single derivative. 

It appears that some fundamental fea- 
tures of a force-excited simple harmonic 
oscillator may be successfully applied 
to engine vibrations originating from 
the pressure rise in the cylinder. If the 
applied force is periodic’ and ‘shows a 
rather short period of rapid rise compared 
with the natural period of the oscillator, 
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How to Order ASME 
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AMPHLET copies of ASME papers 
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including libraries of all ASME Student 
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vibrations are generated each time the 
rapid rise sets in. If damping forces are 
present, of the order of magnitude as 
occurring in actual cases of engine vibra- 
tions, the analysis can be appreciably 
simplified by considering only one single 
period. The actual vibration problem 
may then be approximated by studying 
the transient vibrations of an oscillator 
excited by a force that shows a rapid rise 
during a certain time. 

From the analysis of this simplified 
problem it is concluded that in analyzing 
pressure-time curves of internal-combus- 
tion engines for their effect on engine 
vibrations, the following must first be 
determined: The ratio between the 
period of rapid pressure rise and the 
natural period of the vibratory system; 
further, the maximum pressure rise during 
the former period over and above the 
compression pressure. Only if this ratio 
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exceeds a value of 0.25, roughly, is it 
worth while to analyze the shape of the 
pressure-time curve more closely for its 
effect on the response of the vibratory 
system. It must be kept in mind, how- 
ever, that the effect of the shape of the 
pressure-time curve still is a minor one 
if compared with the effect of the dura- 
tion of the period of rapid pressure rise. 

To judge pressure-time curves on their 
vibration-exciting features only a rough 
measure can be given, which then must 
be in terms of the following: The ratic 
between the period of rapid pressure rise 
and the natural period; the total pres- 
sure rise in this period; and in some cases 
also in terms of the rate of pressure drop 
beyond its maximum value. 

Application to some cases found in 
literature shows that the theoretical 
features derived for a harmonic oscillator 
are satisfactorily applicable to actual 
vibratory systems. 


The Two-Cycle Dual-Fuel Diesel Engine 
With Automatic Fuel Conversion, by 
E. L. Conn, R. H. Beadle, and G. A. Schauer, 
Fairbanks, Morse and Company, Beloit, 
Wis. 1949 ASME Oil and Gas Power Con- 
ference paper No. 49—OGP-4 (mimeo- 
graphed). 


The object of this paper is primarily 
to discuss the development of the Fair- 
banks, Morse and Company dual-fuel 
Diesel engine. How this engine differs 
from the Diesel is discussed combustion- 
wise as well as the differences in mechani- 
cal make-up. Features of operation, 
performance data, and field results are 
all reported on. Mainly, the paper deals 
with a two-cycle, 8'/rin. X 11'/rin. 
dual-fuel engine, but also points out that 
16-in. X 20-in. and 18-in. X 27-in. 
engines have also been converted. 

Dual-fuel Diesel engines consist of 
conventional, two-cycle, pump-scavenged 
Diesel engines to which parts have been 
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LONGITUDINAL SECTION OF EDDY-CURRENT CLUTCH 


added so that the engine, without benefit 
of operator attention, will automatically 
convert from gas to oil, or from oil to 
any percentage of gas up to 90 to 95 per 
cent. When running on gas, the 5 to 10 
per cent of oil fuel is used to ignite and 
to control the ignition of gas. 

The Fairbanks, Morse line of dual-fuel 
engines operate on the 2-cycle high- 
compression principle, ignition being 
produced by a small injection of pilot 
fuel which is handled by small plungers, 
separate from the main Diesel plunger. 
Gas is admitted to the cylinder through 
a mechanically operated valve in the head 
with constant timing. The amount of 
gas admitted to the cylinder is con- 
trolled by the pressure in the gas header 
by a governed throttle valve. Engines 
from 325 bhp to 3500 bhp are available 
in the dual-fuel line. 


The Diesel-Locomotive Engine Cooling 
System, by F. H. Brehob, General Electric 
Company, Erie, Pa. 1949 ASME Oil and 
Gas Power Conference paper No. 49— 
OGP-5 (mimeographed). 


The design and construction of the en- 
gine-cooling system for Diesel-electric 
load locomotives is of great importance. 
Proper radiator proportions are necessary 
to achieve maximum over-all efficiency. 
The flexibility required to meet varying 
load conditions is usually obtained by 
regulating air flow through the radiator. 
One of the most satisfactory of the vari- 
ous schemes used for this purpose em- 
ploys an eddy-current clutch to vary the 
fan speed. A comparison of popular 
schemes reveals that, over most of the 
operating range, this form of drive re- 


quires the least amount of power from 


the engine. 

The radiator-fan-drive system for cool- 
ing the engine on a Diesel-clectric road 
locomotive in Most Cases uses More power 
in warm weather than any other auxil- 
iary. Therefore it is important that the 
entire radiator-fan system with its drive 
be applied in an efficient manner so as to 
consume the least possible power. When 
these optimum conditions are present, 
the maximum amount of prime-mover 
output will be available for traction 
Furthermore, the radiator-fan system is 
important because it must provide the 
necessary ventilation to maintain 
the proper operating temperature of the 
Diesel engine through a wide range of 
ambient-air temperature and engine load 

Since the radiator is inherently a fixed 
piece of apparatus, the variation in cool- 
ing requirements is met by controlling 
the radiator-fan speed, or by having 4 
multiplicity of fans which may be oper- 
ated in varying numbers to give the de 
sired amount of cooling. A water by- 
pass system for the radiator could be used 
to achieve this result, but such an at 
rangement is not generally employed o# 
Diesel-electric road locomotives as ! 
tends to waste auxiliary power and intro 
duces the hazard of freezing the radiator 
at low temperatures. 















Ignition System for Oil Engines, by H.5 
Holthouse, Holthouse Laboratory, Chicag®, 







Ill. 1949 ASME Oil and Gas Power Cot 
ference paper No. 49—OGP-6 (mimer 
annahedll 






One modification in an ignition syst® 
for oil engines which appears to gi" 
improved performance over the convet 
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tional spark-ignition system is that in- 
cluded in the Holthouse ignition system. 
This system is being used on many gaso- 
line engines and is said to be giving ex- 
cellent results. Many designers and users 
of engines burning lower-grade fuels, 
however, are not aware of its possible 
applicability to their engines. 

Test results on a Hesselman engine 
showed that this engine severely knocked 
when highly loaded with the normal 
ignition system, while with the Holt- 
house ignition system it did not knock, 
and the spark plugs were kept perfectly 
clean throughout all testing which in- 
cluded starting the engine on fuel oil. 
An idling speed of 200 rpm was obtained 
readily on this engine. 

The test also included putting badly 
fowled plugs into the engine and again 
starting the engine on fuel oil. 

Test results on another 6-cyl high-speed 
Hesselman engine placed in an automo- 
bile gave unusual flexibility with a low 
idling speed of 350 rpm up to normal 
maximum engine speed. This engine was 
also started on fuel oil and operated un- 
der all load with no smoke or odor 

The following advantages are claimed 
by using the Holthouse ignition system 
on Hesselman engines: (1) Easy start- 
ing; (2) fouled plugs are eliminated; 
3) a definite fuel economy is obtained 
due to better combustion; and (4) in- 
creased power is obtained due to better 
combustion 

The improvement in the Holthouse 
high-frequency ignition unit has been 
accomplished by the addition of an air- 
core transformer, the primary of which 
consists of a few turns of heavy copper 
wire, connected in series with an addi- 
tional condenser across the breaker 
points. 

The secondary winding of this air-core 
transformer consisting of several hun- 
dred turns of wire, is connected in series 
with the secondary of the regular igni- 
tion coil between the high-tension ter- 
minal of this coil and the distributor. 
The current set up as a result of the in- 
duced voltage in the primary will now 
tend to charge both condensers. The 
current that charges the second conden- 
set will obviously flow through the pri- 
mary winding of the air-core transfor- 
Mer, inducing a voltage in the secondary 
of this w inding, which will increase the 
total voltage supplied to the spark plug. 
With inductance and capacity connected 
iN serics across the breaker points, an 
oscillating current will be set up in this 
circuit and by the proper choice of the 
lectrical constants of this circuit, the 
frequency of these oscillations can be 
selected so as to obtain maximum results 
in this ignition circuit. 


This primary oscillating circuit induces 
current in the secondary, not as a single 
impulse, but continues with each oscil- 
lation until these oscillations are damped 
out. The current induced in the second- 
ary of the high-frequency transformer by 
these primary oscillations is added to the 
output of the ignition coil secondary. 





A Training Program for Railroadmen, 
by George Y. Taylor, American Locomotive 
Company, Schenectady, N. Y. 1949 ASME 
Oil and Gas Power Conference paper No. 
49—OGP-7 (mimeographed). 


The American Locomotive Company's 
postwar Diesel-electric training program 
for railroadmen is discussed in this paper. 

The course is restricted to 10 actual 
working days of instruction in the con- 
struction, operation, and maintenance of 
Diesel-electric locomotives. Instruction 
is provided free of charge to the railroads 
as part of the locomotive manufacturer's 
service. It is limited to railroad operat- 
ing men, although special courses for 
railroad purchasing agents and store- 
keepers, and for oil-company railroad- 
lubrication men, have been given. 

On the first day the railroader students 
are indoctrinated into the history and de- 
velopment of the Diesel-electric in class- 
room presentations, and then conducted 
through an extensive tour of the Alco 
manufacturing facilities. 

On the second, third, and fourth days, 
the men actually assemble a mainline 
Diesel engine, get the feel of the parts, 
and gain an understanding of function 
that can come only with firsthand ex- 
perience. They are instructed on the 
technical names of parts and the roles 
these parts play in the operation of the 
engine. Maintenance instruction is an 
important clement of this part of the 
course. 

On the fifth, sixth, and seventh days 
they follow much the same procedure in 
regard to the operation and maintenance 
of the electrical equipment for the loco- 
motive. 

On the eighth and ninth days the men 
explore the locomotive systems for lube 
and fuel oil piping, cooling water, air 
pressure, and braking systems, and the 
other chassis equipment. 

The last day is devoted to a study of 
accessories installed in the various types 
of locomotives, such as the steam gener- 
ating plant, air brakes, and other fea- 
tures. A detailed inspection of a com- 
pleted locomotive just out of the paint 
shop is also made. 

More than 1000 railroadmen from 55 
American railroads have attended the 
school. 
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The physical facilities of the school are 
also described. 


Diesel-Engine Maintenance, by Stanley E. 
Lodge, American Locomotive Company, 
Schenectady, N. Y. 1949 ASME Oil and 
Gas Power Conference paper No. 49— 
OGP-8 (mimeographed). 


This paper describes the procedure used 
in instruction of railroad personnel in the 
construction and maintenance of the Die- 
sel engine used in Diesel-electric loco- 
motives. Emphasis is placed on the de- 
sign of the engine which features: (1) 
Interchangeability of wearing parts; 
(2) accessibility to all parts; (3) light 
parts which permit easy handling; and 
(4) supercharging, which gives ample 
horsepower in a comparatively small and 
light engine. 

The Alco-G-E Diesel-Electric Locomo- 
tive School is primarily interested in 
training railroad personnel in the proper 
operation and maintenance of Alco-G-E 
Diesel-clectric locomotives. When this 
is accomplished it will result in a higher 
locomotive availability and a reduced 
Maintenance cost to the customer. In 
this fast transition from steam motive 
power to Diesel-electric motive power, 
the railroad machinist and electrician 
have found themselves confronted with 
something new. Their early training 
and lifelong work on steam locomotives 
did not call for the precision tools, 
methods, and equipment that are called 
upon for the maintenance of Diesel-elec- 
tric locomotives. The railroads, realiz- 
ing this, and not wanting to go outside 
their own ranks for help, have turned to 
education as a means for meeting this fast 
transition. 


Radiation Instruments 


Modern Radiation Instruments for 
Health Protection Surveys and Moni- 
toring, by Everett W. Molloy and 
Arnold O. Beckman, National Technical 
Laboratories, So. Pasadena, Calif. 1949 
ASME Spring Meeting paper No. 49—S-25 
(mimeographed to be published in Me- 
CHANICAL ENGINEERING. ) 


The rapidly increasing use of atomic 
energy and radiochemistry is demanding 
more and more assistance from almost all 
types of engineering. Although the engi- 
neer may not be directly concerned with 
radioactivity, the peculiar properties of 
radioactive elements are such that he 
will find a short introduction to the radio- 
active hazards and their detection useful. 
In this new field the hazards are new, 
their recognition difficult. 

The purpose of this paper is to set 
forth in simple terms the physical na- 
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GEIGER-MULLER TUBE 


ture of the hazardous radiations and to 
describe the available tools used to 
measure them. 

Alpha particles, Beta particles, gamma 
rays, and neutrons are the particles to be 
detected. 

Nearly all the common radiation de- 
tectors depend on the phenomena of ioni- 
zation, the simplest of all detectors, and 
historically the earliest, being the ioniza- 
tion chamber. 

Geiger-Muller tubes, Geiger tubes, or 
G-M tubes, as they are commonly called, 
are also very sensitive devices and with 
them single electrons can be detected. 

Proportional counters are in essence 
modified Geiger tubes, the difference be- 
ing that the signal out of this detector is 
proportional to the initial ionization pro- 
duced in the counter by the ionizing 
particle. 

Photographic-type films are 
used to detect nuclear radiations. 

Crystals such as diamonds and zinc 
sulphide can be made to count in the 
same manner as G-M tubes and perhaps a 
suitable crystal will eventually replace 
the G-M tube detector. 

Scintillation counters use a phosphor 
material in which the incident radiations 
produce very weak flashes of light which 
can be detected by a photomultiplier 
tube. 

The instruments are divided into the 
following two groups: 


often 


1 Direct-reading rate meters—instru- 
ments which give a direct indication of 
the radiation intensity. The indicator 
may be a meter, earphones, a loud speak- 
er, or a flashing neon lamp. 

2 Accumulator-type instruments— 
these instruments indicate the quantity of 
radiation received during some time 
interval. External timing devices are 










used, the time interval for normal use 
varying from a few seconds to a week or 
more depending on the function for which 
the instrument is designed. 


Gas-Turbine Power 


Interaction of Components of Gas- 
Turbine Engines for Aircraft, by 
Arthur W. Goldstein, National Advisory 
Committee for Aeronautics, Cleveland, 
Ohio. 1949 ASME Spring Meeting paper 
No. 49—S-16 (mimeographed). 


A method has becn developed for con- 
veniently determining the operational 
states of components of gas-turbine en- 
gines, and has been shown to be appli- 
cable to the simple jet engine in equilib- 
rium and acceleration, and to gas- 
turbine engines with jet power, having 
either a coupled or free-wheeling power- 
turbine component. Analysis of a jet 
engine shows that starting is easier with 
impulse than with reaction turbines. 

Analysis of the engine with free-wheel- 
ing turbine shows that an increase in 
jet-nozzle size over the critical size has 
practically no effect on engine operation 
except at low engine pressure ratio 
Reduction below this size requires higher 
temperature for constant speed. For 
critical nozzle size, increase in flight speed 
also has very little effect on engine 
operation except at low pressure ratio, 
where the air flow is increased, thus 
permitting operation at higher tempera 
tures without surging the compressor. 

For an engine with a coupled power 
turbine, the effect of increase in flight 
speed on compressor operating state is 
similar to that for an engine with a free- 
wheeling power turbine. 


Continental and American Gas-Turbine 
and Compressor Calculation Methods 
Compared, by P. F. Martinuzzi, Italian 
National Research Council, Rome, Italy. 
1948 ASME Semi-Annual Meeting paper 
No. 48—SA-62 (in type; published in 
Trans. ASME, May, 1949, p. 325). 


During a recent tour of the United 
States, it became evident to the author 
that there is no standard American 
method for gas-turbine or for axial-com- 
pressor calculations. Apparently each 
firm goes its own way without much re- 
gard for precedents, competitors, or text- 
books. In view of the wide diffusion 
that British data had in this country 
during the war, it might have been 
supposed that the Howell method would 
have been generally used. However, 
although the actual data given by 
Howell are considered very reliable, his 
calculation method is not much used. 





be influenced by Keller and, to a much 
lesser degree, by Traupel. The same 
situation can be noted as regards gas 
turbine-cycle calculations; the paper by 
Soderberg and Smith is generally well 
known, but no standard system seems to 
prevail. To simplify matters, it will be 
assumed that general American practice 
can be represented by the methods given 
in Professor Zucrow’s recent book, and in 
papers by Ponomareff, and Howell, as 
regards axial compressors 


Mercury Power Plant 


Modern Mercury-Unit Power-Plant De- 
sign, by D. Douglass, Hartford Electri 
Light Company, Hartford, Conn., and H. N 
Hackett, General Electric Company, Scher 
ectady, N. Y. 1949 ASME Spring Meeting 
paper No. 49—S-17 (mimeographed 


This paper outlines briefly the general 
theory of mercury-binary cycle efficiency, 
how it works, and the more usual types 
of applications where it may be used 
The use of the mercury-steam cycle as 
applicd to topping plants is more com 
explained 


pletely with the relative 
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CROSS SECTION OF THE 15,000-KW MERCURY 
BOILER, SHOWING A PORTION OF THI 
FURNACE TUBES, DOWNFLOW SLAG SCREEN, 
FOG CONVECTION TUBES, DRUM AND DOWN- 
COMER-SUPPLY SYSTEM, AS WELL AS THE 
STEAM SUPERHEATER AND WATER ECONO 

MIZER 





MECHANICAL ENGINEERING 


In practice, calculations seem mostly to 
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capabilities of 140 psig mercury and 2300 
psig steam for such service specifically 
compared. As a typical as well as the 
most recent application of a mercury 
topping unit, the new 15,000-kw mer- 
cury-unit power-plant equipment re- 
cently installed at the South Meadow 
Station of the Hartford Electric Light 
Company, is dealt with in considerable 
detail. In the manufacture of the mer 
cury-boiler parts, factory prefabrication 
of relatively large mercury-furnace wall 
sections was successfully done for the 
first came. The new 15,000-kw mercury 
plant has been in operation since Feb. 1, 
1949, and for the month of February 
produced 20,000,000 kwhr of electric 
power at an average fuel rate of 10,200 
Bru per net kwhr. 

The efficiency of a vapor cycle is largely 
determined by the saturated temperature 
range through which it operates—the 
greater the range, the higher the ef- 
ficiency of the cycle 

The mercury cycle, superposed on a 
steam cycle, boosts the efficiency of the 
resulting cycle because of the high boil- 
ing temperature of the mercury. For 
example, at 140 psig, mercury boils at 
975 F, whereas at 1250 psig, water boils 
at 575 F. 

With 975 F mercury 
selection of steam and fuel conditions, 
thermal efficiencies of from 34 to 38 pet 
cent can be attained 

The mercury-steam-power cycle works 


and a proper 


as follows 


Heat from the burning fuel is absorbed 
by liquid mercury within the tubes of 
the mercury boiler to form mercury 
vapor, which passes from the boiler to 
the mercury turbine, where it releases 
a portion of its energy to produce elec- 
tric power. The vapor from the turbine 
is exhausted to the vacuum shell of the 
mercury condenser boiler. There it 
condenses and releases its heat of vapori- 
zation to water within the tubes. The 
liquid mercury is returned from the 
sump, or hot well, to the boiler by a mer- 
cury feed pump, or by gravity as the case 
may be. 

The feedwater that absorbs heat from 
the condensing mercury vapor is boiled 
into steam at any desired pressure. 
This steam is then superheated in tubes 
located in gas passages of the mercury 
boiler. This superheated steam is then 
available for driving a steam turbine, or 
may be put to various other desired 
Uses. 


It ts of interest to note that the steam 
thus produced by the binary cycle is 
only slightly less in amount than it 
would be if the equivalent fuel were 
burned directly in a steam boiler 


Marine Fouling 


Some Biological Fundamentals of Ma- 
rine Fouling, by Dr. William F. Clapp, 
William F. Clapp Laboratories, Inc., Dux- 
bury, Mass. 1949 ASME Spring Meeting 
paper No. 49—S-15 (mimeographed). 
The common mussel is identified as the 

organism most important in the fouling 

of sea-water conduits and most difficult 
to control. Relevant features of its con- 
struction, living habits, rates of propaga- 
tion and growth, and methods of loco- 
motion and self-protection are described. 

Chlorination tests on mussels at Kure 
Beach, N. C., are described and results 
quoted. 

The Kure Beach Station studies were 
undertaken to determine the comparative 
value of different schedules of chlorina- 
tion in control of mussel growth. The 
procedure was to place a test tray in each 
of a group of identical weir boxes or com- 
partments supplied with continuously 
flowing sea water. Turbulence was re- 
duced by a perforated stilling baffle at the 
mid-length. Water entering the different 
compartments was chlorinated to selected 
automatic 


residual concentrations by 
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“< 
feeders on _ predetermined schedules. 

The organism used was the Brachy- 
dontes exustus, one of the mussels com- 
monly found in intake systems in south- 
ern waters. The normal habitat of this 
mussel is in the between-tide area, where 
they grow in such abundance that they 
frequently compietely encrust wharf 
piling, bulkheads, and other structures 
in the open sea. 

Clusters of the mussels, containing 
from 50 to 100 specimens of lengths vary- 
ing from 0.5 mm to 35.0 mm, obtained 
from between-tide area of a sheet-steel 
bulkhead were used in the test. Care 
was taken not to injure the specimens by 
rupturing the byssus gland in the foot. 

Continuous chlorination at 0.25 and 
0.5 ppm resulted in a complete kill of 
Brachydontes exustus. In addition, no 
fouling organisms of any kind, or slime 
film, could be found in these weir boxes. 

A varying number, probably averaging 
50 per cent of Brachydontes exustus were 
killed in the weir boxes which were pro- 
vided with intermittent chlorination 
In addition, living barnacles and Bryozoa 
were found in these weir boxes. 








ASME Transactions for June, 1949 


HE June, 1949, issue of the Trans- 
actions of the ASME, which is the 
Journal of Applied Mechanics, contains: 


Performance of the Viscously Damped 
Vibration Absorber Applied to Systems 
Having Frequency-Squared Excitation, 
by F. M. Sauer and C. F. Garland 
(49--SA-5 

Thermal Stresses in a Rectangular Plate 
Clamped Along an Edge, by B. J. 
Aleck (48—A-28) 

Polygonal Approximation Method in the 
Hodograph Plane, by H. Poritsky 
(48—APM-23) 

The Shape of a Piston Ring in Its Un- 
restrained State, by C. Chang (48— 
A-21) 

Numerical Solution of Elastoplastic 
Torsion of a Shaft of Rotational Sym- 
metry, by R. P. Eddy and F. S. Shaw 
(48—A-20) 

Stress Concentration Around a Triaxial 
Ellipsoidal Cavity, by M. A. Sadowsky 
and E. Sternberg (48—A-29) 

Stability of Linear Oscillating Systems 
With Constant Time Lag, by H. I. 
Ansoff (48—A-22) 

Dynamic Capacity of Rolling Bearings, 
by G. Lundberg and A. Palmgren 
(48—A-19) 

Slow-Motion Pictures of Impact Tests 
by Means of Photoelasticity, by L. 
Foeppl (48—A-24) 


Fracture of Gray-Cast-Iron Tubes Under 
Biaxial Stresses, by R. C. Grassi and 
I. Cornet (48—A-15) 

A Strain-Energy Expression for Thin 
Elastic Shells, by H. L. Langhaar 
(48—A-9) 

The Use of the Centrifugal Pendulum 
Absorber for the Reduction of Linear 
Vibration, by F. E. Reed (48—A-25) 

Supersonic Diffusers for Wind Tunnels, 
by E. P. Neumann and F. Lustwerk 
(48—A-14) 

Vibration of Slender Bars With Dis- 
continuities in Stiffness, by W. T. 
Thomson (48—A-17) 

Correlation of Tension Creep Tests With 
Relaxation Tests, by I. Roberts 

Note on the Bending of Circular Plates 
of Wariable Thickness, by H. D. Con- 
way (48—A-6) 

Stresses and Displacements in a Semi- 
Infinite Elastic Body With Parabolic 
Cross Section Acted on by Its Own 
Weight Only, by R. J. Hank and F. H. 
Scrivner (48—A-27) 


DISCUSSION 

On previously published papers by 
G. A. Nothmann; W.R. Leopold; W. 
Prager; M. P. White and LeVan Griffis; 
R. B. Green; J. R. Weske; and J. E. 
Brock 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Who Uses Cube-Root 
Chart Paper? 


To tHE Epiror: 

The writer has developed a statistical 
use for accurately ruled cube-root chart 
paper to include the scale range between 
W/0.10 and ~/100.00, but has been un- 
able to find such paper in the market. 

If a manufacturer could be convinced 
that there is a demand for this type of 
paper, he might be induced to provide it 
for general use at an attractive price 
Hence the writer would like to hear from 
readers—engineers, draftsmen, statisti- 
cians, mechanics, analysts, and others 
who would use such paper if it were ob- 
tainable. 

RayMonp M. Brunner.' 


Circular Saws 


CoMMENT BY NorMan C. Bye? 


The writer wishes to amplify a point 
of the author’s® that circular saws are 
usually manufactured to standard speci- 
fications and as such they can be consid- 
ered stock items. Few stock tools have 
to cover as large a field of service require- 
ments as a circular saw. These service 
requirements cover variations in work 
resulting from use on hardwoods, soft- 
woods, dry lumber, wet lumber, frozen 
lumber, cross-grain knots, foreign matter, 
as well as variations in operation from 
good conditions on rigid high-powered 
machines to poor conditions on low- 
powered poorly maintained machines. 
Saw standards to meet these service re- 
quirements have been based on past 
experience of performance, and, in,many 
cases, this has resulted in the sacrificing 
of maximum efficiency of cutting for a 
particular operation in order to obtain 
highest-average service benefits. 

Owing to the present-day requirements 
for better operation and lower costs in the 

1 Insulation Contractor, 131 Huntington 
Place, Cincinnati 19, Ohio. 

* Director of Engineering, Henry Disston & 
Sons, Inc., Philadelphia, Ba. Mem. ASME. 

5 “Circular Saws—Problems in the Design, 
Manufacture, and Operation of Standard Saws 
for All-Purpose Work,"’ by R. D. Brooks, 
MecuanicaL Enoinegerinc, vol. 71, Feb., 
1949, pp. 133-138. 


users’ plants, this situation has changed 
so that the attainment of maximum cut- 
ting efficiency for a particular operation 
is a major concern. Good fundamental 
knowledge of the factors involved in cut- 
ting wood is not readily available, so that 
neither the user, the sawmaker, nor the 
machine builder can readily set up stand- 
ards for any particular set of conditions. 
However, we believe the work which is 
being done to obtain this fundamental 
information, by the author, by ourselves, 
and by others interested in the matter is 
producing results which will enable the 
sawmaker, the machine builder, and the 


user to obtain the desired improvement in 
performance. 

In anticipating this improvement there 
should be a note of caution, because, as 
any tooling operation improves in effi- 
ciency, it usually becomes less universal 
in its use. Therefore, it is reasonable to 
assume that for some time to come these 
improvements in cutting performance 
will be confined to those applications 
where properly controlled operating 
conditions can be obtained. In this 
connection, proper maintenance of tools 
and machines cannot be too highly 
stressed. 


Free Enterprise 


CoMMENT BY THOMas C. Reeves‘ 


The article® on the subject of selling 
free enterprise to employees is an inter- 
esting one in that it outlines in some de- 
tail a program of semiformal economic 
education for employees. That such a 
program would be useful—and even more 
useful if extended to a limited community 
basis—this writer does not deny. How- 
ever, this program, as well as so many 
others, through its very directness and 
apparent simplicity tends unintentionally 
to oversimplify the solution to the prob- 
lems that beset free enterprise. 

There would seem to be two principal 
problems facing free enterprise. One 
problem, short range in nature, is the 
present inflation in our economy. An- 
other more or less long-range problem is 
the spread of socialist tendencies in our 
economy, and the subsequent threat to 
the very existence of free enterprise. 
These are not unrelated problems by any 
means. If the first is not solved satis- 
factorily, the opportunity to solve the 
second may be withdrawn as a matter of 
course. 

Certainly the solution to inflation and 
the preservation of free enterprise do not 
lie along the path of self-interest of any 
economic group, but in the joint realiza- 
tion that the fortunes of cach group, be 
it industry, labor, agriculture, or any 


* Philadelphia, Pa. Jun. ASME. 

5 **What’s the Best Way to Tell Your Free- 
Enterprise Story to Your People?’’ by H. R. 
Nissley, MecuanicaL ENGINEERING, vol. 71, 
March, 1949, pp. 222-223. 
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other group, are inseparably bound to 
the fortunes of the whole. The solution, 
if one is forthcoming, rests upon whether 
these groups have reached sufficient moral 
maturity to recognize and assume their 
responsibilities for the welfare of the 
whole. Programs, methods, and _ tech- 
niques are not lacking. Reference books, 
professional journals, and papers are full 
of them. The elements which do seem to 
be lacking are enough men of sufficient 
moral stature to put these programs, 
methods, and techniques into effect, 
regardless of the bitter medicine such 
application might promise to be 

No one economic group can take it 
upon itself to speak for any other group. 
Indeed, the size and variety of interests 
within each group often make it difficult 
for a group to formulate even its own 
policy. But each man within a group 
can speak for himself, and if every re 
sponsible party in industry would ‘‘live”’ 
free enterprise as fervently as he thinks he 
believes in it, the problem of its preserva- 
tion would very likely vanish. 

It has been said, and wisely, that labor 
peace cannot be legislated. It is every 
bit as true that free enterprise cannot be 
legislated. Perhaps there has been 4 
move to seck refuge in programs, poli- 
cies, and codes. Perhaps this has beea 
an attempt to set up an impersonal guide 
to business relations, so as to camouflage 
our disinclination or ineptitude to con 
duct these relations on a basis of personal 
and moral responsibility. 

Programs, policies, and codes, how 


1t in 


here 
, as 
efh- 
rsal 
e to 
hese 
ince 
ions 
ting 
this 
ools 
rhly 


rva- 


Jury, 1949 


ever comprehensive and well laid, cannot 
save free enterprise. Nor can economics 
courses, slogans, and best-letter contests. 
The salvation of free enterprise will rest 
solely on its Capacity to convince every 
member of our economy by performance, 
and performance alone, that free enter- 
prise offers most, not only in the material 
sense but in the inner sense of individual 
freedom and human dignity. 

Only the unwitting and the misled can 
deny that free enterprise has lost consider- 
able ground in recent years. Only the un- 
witting and the misled can believe that 
this trend can be reversed or even ar- 
rested without immediate, direct, and 
concerted action. 

Even at present, the task of preserva- 
tion is enormous and demands the sincere 


participation of every intellectually hon- 
est and morally responsible member of 
managément. 

This challenge—the moral challenge 
to practice free enterprise and reject the 
hypocrisy that threatens to strangle it 
from within—this is the real challenge 
to free enterprise. 


AuTHOR’s CLOSURE 


The author agrees with Mr. Reeves 
that the antidote to state socialism is 
something more than rational economics. 
It is moral courage. It is proving to 
others that free enterprise is worth saving 
in America even if it means a temporary 
loss in profits or “‘position’’ by eliminat- 
ing special-interest lobbies and substitut- 
ing for them lobbies designed to give the 
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greatest good to the greatest number of 
people—now and in the longrun. There 
has been an overemphasis upon special 
“‘brand’’ free enterprise by various 
groups: small businessmen, labor 
leaders, big businessmen, farmers, inde- 
pendent retailers, and others. As Mr. 
Reeves points out the salvation of Ameri- 
can free enterprise lies in two directions: 
1) Knowledge and understanding of 
economic forces by the entire community, 
and (2) moral courage on each person's 
part to do his share in removing free- 
enterprise obstacles starting with those 
obstacles that favor him. 


Harocp R. Nisstey.® 


® Professional Engineer, Cleveland Heights 
Ohio. 





REVIEWS OF BOOKS 


And Notes on Books Received in the Engineerig Societies Library 


Sixteenth-Century Mining Literature 


BeRGWERK—UND Prosiersicniein. A trans- 
lation from the German of the *’ Bergbiich- 
lein,’’ a sixteenth-century book on mining 
geology, by Anneliese G. Sisco, and of the 
“Probierbiichlein,’’ a sixteenth-century work 
on assaying, by Anneliese G. Sisco and C. S. 
Smith with technical annotations and his- 
torical notes. The American Institute of 
Mining and Metallurgical Engineers, New 
York, N. Y., 1949. Cloth, 5 X 8 in., 196 
pp., wood cuts, tables, index, $5 to non- 
members, $3 to members. 


Reviewep sy J. K. Finca! 

HROUGH the support of the Seeley 

W. Mudd Memorial Fund the Ameri- 
can Institute of Mining and Metallurgical 
Engincers has published a most attractive 
book which offers a thorough and inter- 
esting translation, study, and technical 
appraisal of two ‘‘booklets’’ which con- 
stitute the first printed works on mining 
and metallurgy. Each of these ‘‘biich- 
lcin’’ went through numerous editions, 
thus attesting to their popularity, but 
there is some doubt as to the date of their 
first issue. It was probably about 1510 
and 1525, respectively. 

The first work, of 24 pages, ‘‘Bergbiich- 
lein,’’ is described as, ‘A well-planned, 
useful little book on how to prospect for 
and find the ores of the different metals, 
with illustrations of the lay of the ter- 
fain and an appendix of mining terms, 

‘Dean, School of Engineering, Columbia 
University, New York, N. Y. 


which will prove most useful to young 
miners.'" The second, a longer publica- 
tion of some 70 or 80 leaves, *’Probier- 
biichlein,’’ bears the subtitle: *‘A Little 
Book on the Assaying of Gold, Silver, 
Copper, and Lead. Also, How to Assay 
and Work Profitably All Kinds of Metal. 
Compiled with great care for the benefit 
of all mintmasters, goldsmiths, miners, 
and dealers in metals." 

One cannot read these early studies 
without being deeply impressed by the 
simply extraordinary, the almost unbe- 
lievablé, amount of sound “‘know-how’’ 
which man has found it possible to ac- 
cumulate through pure experience, 
through pure “‘try it and see.’" We are 
apt, in these days of ‘‘scientific’’ engi- 
neering to fail to realize that, for at 
least forty nine of its fifty centuries of 
history, engineering was a practical art. 
Some of the greatest structures man has 
ever achieved were built in these earlier 
days of rule of thumb. Similarly in 
commenting on these early booklets, the 
translators note that many of the obser- 
vations, methods, and practices they de- 
scribed are still valid today. 

The search for the rationalization of 
those engineering methods which have 
been built up through ages of experience 
and experiment and are being added to 
even today, goes forward at an increasing 
tempo, but the engineer still relies on 





much in the way of know-how which 
comes from practical life rather than the 
scientific laboratory. 

This is not to say that mistaken ideas 
and curiously distorted notions do not 
occur, mixed in with much of real worth, 
in these two “‘biichlein."’ Bits of ancient 
philosophical speculations of fable, astrol- 
ogy, and pure error are included. The 
young miner is well advised that he 
should not spurn the profits which ensue 
from a study of mineral deposits, but that 
“if his aim is solely profit and gain 
rather than the desire to know about 
the wondrous influences which Nature 
works under the earth by means of the 
mineral Power, it would cheapen and 
condemn this little book.’” Much of this 
‘mineral power’’ is attributed to the in- 
fluence of Heaven, ‘‘each metallic ore re- 
Ceives an influence from its own particu- 
lar planet, specifically assigned to it be- 
cause of the characteristics of the planet 
and the ore.’’ Even Agricola of ‘De Re 
Metallica’’ (1558) fame (who it might be 
noted, copied freely these earlier works) 
wrote seriously of the queer hobgoblins 
and other creatures which worked their 
curious influences in the subterranean 
depths. 

In short, both these volumes represent 
engineering in its earlier stages of transi- 
tion from ancient practical arts—which 
still retained a curious mixture of super- 
stition but carried a remarkable leaven of 
common sense—to the more realistic com- 
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bination of proved empiricism and science 
which prevails today. 

It is interesting to look back of these 
two booklets and speculate on the forces 
and influences which led to their pub- 
lication. The authors, unfortunately, do 
not discuss this question. 

In part such publications are clearly a 
response to the spirit of the times in 
which they were written. In the six- 
teenth century ‘“‘natural philosophy’’ 
was breaking away from the leading 
strings of the Church and of Greek 
philosophy. Modern science was being 
born. Not until four centuries later was 
the liaison between natural science and 
engineering developed. It is also true 
that the books of this era are empirical 
works, recipe books, and that they, as we 
have noted, contain much of earlier philo- 
sophical speculation. In addition to re- 
porting ‘“know-how"’ they pose questions 
as to origins and “‘know-why?"’ which 
reflect the awakening of the free spirit of 
modern inquiry and the scientific mind. 

The later years of the Renaissance wit- 
nessed the publication of a number of 
classical works in mining and metallurgy, 
culminating in Agricola’s famous work 
which, as ex-President Hoover recalls, 
remained practically the standard text in 
this area for some 180 years. Why? 

Various explanations have been sug- 


gested. The booklets before us deal par- 
ticularly with the precious metals. Gold 
and silver were pouring into Spain from 
her conquests in the New World. The 
outside nations had to do something 


-about this situation if they were to main- 


tain their essential trading positions in 
the world of that day. The ancient 
mining deposits, especially in Saxony, 
were given new importance and this 
South German development marked, in 
large measure, the birth of modern min- 
ing. . These early publications were al 
most all of German origin. 

In the baser metals also an earlier 
chemical discovery, the atom bomb of 
medieval times, gunpowder, played an 
important part. The casting of cannon 
became a most stimulating factor in the 
rise of the metallurgy of brass and iron 
It might also be noted that problems of 
range and trajectory accounted for a 
small flood of sixteenth-century books on 
surveying which were devoted almost 
entirely to military problems 

These “‘biichlein’’ are thus interest- 
ing, not onlyas pioneer mining and metal 
lurgical works but in reflecting the state 
of engineering progress and the economic 
relationships of our profession four- 
hundred or more years ago when Modern 
Engineering was emerging from the ashes 
of Ancient Enginecring 


Frank and Lillian Gilbreth 


FrRaNK AND LiLLiaN GILpreTH: PARTNERS FOR 
Lire. By Edna Yost. Foreword by A. A. 
Potter. Rutgers University Press, New 
Brunswick, N. J., 1949. Cloth, 5'/, X 8 
in., xii and 372 pp., plates, $5. By ar- 
rangement with the publisher the ASME is 
issuing a Special Subscription edition 
which will be available to members of 
ASME at $4.40; to nonmembers $5.50. 


Reviewep By J. M. Juran’ 


HE wholesome reception accorded to 
the current best seller “‘Cheaper by 
the Dozen’’* is by no means due solely to 
the many hilarious incidents which took 
place in the lives of the Gilbreth family. 
Behind the gay flicker of those incidents 
is the steady warmth of enduring family 
unity. The insight thus provided into 
a family harmony achieved by working 
together in friendly co-operation has 
left with many readers an impressive 
lesson in human relations. 
It is most timely, in this setting, for 
Edna Yost to have completed her work 





? Professor and Chairman, Department of 
Administrative Engineering, New York Uni- 
versity, New York, N. Y. Mem. ASME and 
Chairman, Publications Committee. 

3 **Cheaper by the Dozen."’ By Frank B. 
Gilbreth, Jr., and Ernestine Gilbreth Carey. 
Reviewed in Mecuanicat ENoineer1na, vol. 
71, no. 4, April, 1949, page 351. 


on the lives of Frank and Lillian Gil- 
breth. To The American Society of 
Mechanical Engineers this book has 
special significance as a biography of 
two of its distinguished members. 
This special significance has been recog- 
nized by authorizing a special edition of 
the work bearing the imprint of the 
Society. 

It was no ordinary biographical prob- 
lem which confronted Miss Yost. Many 
of the events and incidents are of course 
compounded of the humble stuff which 
abounds in human history. But much 
was not usual with the Gilbreths. The 
techniques of motion study and the 
ramifications are not so simple to record. 
Even more elusive are the vast implica- 
tions of the work in Motion Study as 
a means for removing much toil and 
drudgery from the backs of the human 
race. Still more elusive is the work in 
Psychology of Management with its 
promise of greater harmony within the 
Industrial Society. 

To her great credit, Miss Yost has cap- 
tured and portrayed these difficult con 
cepts and implications. Yet she has 
the while kept a sense of proportion of 
things. In her book, all of these achieve- 
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ments are properly subordinate to th¢ 


main story—the story of a Partnership 


profound beyond understanding. 

To the engineer, the story of Frank 
Gilbreth, the bricklayer who became a 
leading builder of his day, would of it 
self be of great interest. Here was a 
man who found new ways in old, old 
surroundings. His inventions of con 
crete mixers and adjustable scaffolds, his 
early appreciation of the problems of the 
workman, his keen concern for ethical 
relations with the public-—these and 
other activities stamp him as a man 
whose purpose was to put as much into 
life as he could, not to get out what he 
could. For example, he paid, in 1908, 
the amazing wages of $6.50 per day to 
bricklayers. Yet in turn, through his 
methods and through the teamwork 
spirit, these bricklayers achieved amaz 
ing production records. 

But it was the Partnership which so 
greatly multiplied the productivity of 
each of the partners. It was the Part 
nership which wrought the Science of 
Motion Study, which found truths of 
human relations hidden behind the 
shrubbery of conventional thinking and 
it was the Partnership which brought 
forth and reared the family whose tender 
and hilarious story has so skilfully been 
related by two of the children 

Miss Yost's task has been so difficult 
that we may well forgive her impatience 
with the engineering profession for hav 
ing waited so long to grasp fully the 
work of the Gilbreths. Manifestly, 
the more visionary a concept the greater 
is the corresponding time interval re 
quired for public recognition. If the 
time interval is not great, the concept 
was very likely not visionary. 

Following the untimely death of Frank 
Gilbreth in 1924, the spirit of the Part 
nership carried on. The eleven children 
all completed college educations. The 
work in motion study and in psychology 
continued, in dyaamic force. If anyone 
thinks it has become static, let him 
listen to any address by Lillian Gilbreth 
As this review is written, this reviewer's 
ears are still ringing with the youthful- 
ness of Lillian Gilbreth’s address at the 
Western Hemisphere Conference on Man- 
agement (Quebec, May 13-14, 1949 
Her emphasis, as always, was on the 
new developments, and she spoke, as 
always, with a twinkling eye— ‘Cyber 
netics—I don’t know how to spell it, 
I don’t even know how to pronounce 
it, but Ido know... .. 

The work of the Gilbreths has now 
permeated much of industry, the farm, 
the home, indeed all of human activity 
Recognition, long delayed, has now been 
forthcoming. Year after vear, new 
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honors are bestowed on the Gilbreths 
Yet the First Lady of Engineering regu- 
larly attends committee  mectings, 
regularly participates in program mak- 
ing, regularly continues to exemplify how 
one can remain devoted to the common 
good 

Those of us who are privileged to work 
today with so modest a person as Lil 
lian Gilbreth find it hard to realize 


Handbook 


Hanpsook or Patents. By Harry Aubrey 
Toulmin, Jr. D. Van Nostrand Company, 
Inc. New York, N. Y., Toronto, Can., and 
London, England, 1949. Cloth, $8/4 & 9 in 
viii and 800 pp., figs., plate, $9 


Reviewep sy Epwarp Gort.irs’ 


HIS reviewer has one point of criti- 
cism and Many points of praise for 

this book. In praise I would say the 
book is more than merely a ‘‘handbook’ 
since it is readable from cover to cover 
for leisure enjoyment. Of course the 
subject is fascinating, casily capable of 
holding the reader's interest 

In one way the book ts aptly entitled 
handbook because of its generous in 
dex. The chapters are arranged to 
systematically develop the entire subject, 
and cach chapter is subdivided into sec- 
tions covering specific points. It is pos- 
sible to consult the index and quickly 
find sections which answer practically 
any question relating to patents 

The entire field of patents is covered 
Starting with the reasons for our patent 
system and the economic background of 
invention and research, the author pro 
gresses to patent fundamentals—how to 
draft a patent application and prosecute 
it in the Patent Office, how to keep 
patent records, how to __ investi- 
gate patent records to protect patent 
rights, patent litigation, foreign patents 
in the United States, international con- 
ventions and agreements, contracts, 
Patents in income-tax returns, etc 

Of course it is folly to assume that 
after reading the book one will be an 
expert in patent matters, able to prepare 
and prosecute patent applications, handle 
one’s own contracts, etc. Then what is 
the value of the book to an inventor, 
executive, or engineer? Its value lies in 
the fact that the reader will be an intel- 
ligent client, patent-wise, of his patent 
attorney. A patent attorney cannot 
Properly protect most inventions unless 
he has the intelligent co-operation of his 
client. In many instances it is necessary 
to “‘guess’’ what a future infringer may 
conceive to avoid infringment. An in- 


* Patent Attorney, New York, N. Y. 
Mem. ASME. 


that we are walking hand in hand with 
a person so greatly symbolic of human 
progress. All engineers owe a debt of 
gratitude to Miss Yost for having pre- 
pared, in such admirable perspective, 
this inspiring story. Not only engineers, 
but all who aspire to eminence in a pro- 
fession can derive the highest inspiration 
from a study of the partnership of the 
Giibreths. 


of Patents 


formed client knows just what angles 
can probably be explored to avoid future 
disappointments. An uninformed client 
is anxious to obtain broader protection 
than is possible, and talks in broad 
terms, and usually important specific 
points are overlooked. Often during the 
prosecution of a case the Patent Office 
examiner starts a discussion on combina- 
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tion, aggregation, and double patenting. 
Anattorney, wishing to discuss the action 
with his client, becomes discouraged un- 
less the client has some knowledge of the 
subject. In a case of this nature the 
“Handbook of Patents’’ is immensely 
valuable to the client. In fact, the book 
will also be of great value to the patent 
attorney as a reference book. 

The only criticism of the book relates 
to its appendix which gives the old Rules 
of Practice in the U. S. Patent Office 
The book is newly published, copy 
righted 1949. The new Patent Office 
rules became effective March 1, 1949 
It would have been better to have delayed 
publication for a short time in order to 
give the new rules, as the old rules are 
now completely obsolete. Fortunately, 
however, copies of the new rules may 
be obtained gratis by writing to The 
Commissioner of Patents, Washington 
25, 1 & 


Foundations for Constructive Industrial 
Relations 


FouNDATIONS PoR Consrauctive INDUSTRIAL 
Revations. By R. Carter Nyman. Funk 
and Wagnalls Co., New York, N. Y., in 
association with Modern Industry Magazine, 
New York, N. Y., 1949. Cloth, §'/4 X 8 
in., xiv and 209 pp., 11 figs., $2.85 


Reviewep sy Donato C. Witson® 


HE author establishes as his goal the 

setting forth of suggestions of tenta- 
tive and hypothetical concepts and prin- 
ciples which underlie what he chooses to 
term a scientific approach to the adminis 
tration of industrial relations. 

In the first chapter Mr. Nyman outlines 
the purpose of the book which is to treat 
the implications of psychological knowl- 
edge concerning the attributes and proc- 
esses of human nature; he goes into an 
evaluation of the nature and effects of 
environmental and social conditioning. 
Then there follows an outline of the basic 
conditions required for sound human 
relations. Following this, a very inter- 
esting and successful attempt is made to 
develop principles of administration hav- 
ing validity in terms of these funda- 
mentals. The implication carried by 
these principles as they affect the inter- 
relations between capital, labor, and 
government is then discussed. The con- 
cluding chapters are used to discuss an 
analysis of the nature and proper use of 
the power of management. 

The concept developed and discussed 
deals with industrial relations in a broad 
sense but the basic point made is the real 


® Personnel Manager, York Corporation, 
York, Pa. 


need for treating of management prob- 
lems ina scientific or professional manner 
Repeatedly the need for integration in 
the various functions of management is 
emphasized. The recognition of the ex- 
istence of industrial relations as a func- 
tion touching capital, labor, and govern- 
ment, as well as the social, economic, and 
political phases of our life, is used as one 
of the basic reasons for emphasizing the 
virtual necessity for the treatment of 
industrial relations in a scientific yet 
human manner. 

The joint management-labor-govern- 
ment approach to industrial relations is 
suggested as being highly desirable in 
that it affords an opportunity for labor to 
develop a sense of belonging and under- 
standing. In this connection repeated 
reference is made to the necessity for 
managers to avoid creating situations 
which would result in any individual 
falling into a subservient status. As the 
author effectively points out, subordi- 
nate status must be created and main- 
tained but no subordinate should be sub- 
servient. The desirability for such think- 
ing is based on the generally accepted 
premise that all human beings like to 
have a status of independence and self- 
respect in their relationships. The author 
feels this desire can be satisfied, provid- 
ing an individual understands he is a sub- 
ordinate but cannot be attained if he is 
treated in any way as being subservient. 

Generally speaking, this book is based 
on sound “‘technical science’’ concepts 
and for this reason contributes a great 
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Library Services 


NGINEERING Societies Library 

books may be borrowed by mail 
by ASME Members for a smal] han- 
dling charge. The Library also pre- 
pares bibliographies, maintains search 
and photostat services, and can provide 
| microfilm copies of any item in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
| cieties Library, 29 West*39th St., New 
| York 18, N. Y. 


deal to furthering sound industrial rela- 
tions; however, occasionally the author 
departs from the objective treatment of 
his subject and gives way to statements 
which hardly do justice to the book as a 
whole. 

Specific industrial-relations problems 
are not treated per se inasmuch as it is not 
the purpose of the book to do so. The 
approach used to the subject is sufh- 
ciently sound and so developed’ that the 
result is a stimulating and thought-pro- 
voking work. This is a good book for 
managers to read. 





Books Received in Library 


Aircrart Exsecrricat Systems, Hyprau tic 
Systems, AND InstrUMENTs. By R. H. Drake. 
The Macmillan Company, New York, N. Y., 
1949. Cloth, 6 X 9!/2 in., 393 pp., illus., dia- 
grams, $5.60. Written in nontechnical lan- 
guage, this book is intended for use as a class- 
room text, reference, or guide for self-instruc- 
tion. It is divided into three sections. Part 1 
covers the fundamentals of electricity and air- 
craft electrical systems; Part 2, the funda- 
mentals of hydraulics and aircraft hydraulic 
systems; and Part 3, the principles underlying 
the construction and operation of aircraft and 
engine instruments. 


BrstioGraPHy OF Rusper LITERATURE FOR 
1942 anv 1943 (including Patents). American 
Chemical Society, Division of Rubber Chemis- 
try, 1948. Cloth, 6'/; X 91/4 in., 351 pp., 
free to members of American Chemical Society, 
Rubber Division; available to nonmembers, 
$5. Rubber Age, New York, N. Y. Continuing 
the work started by Rubber Age in 1936, the 
present compilation lists articles from nearly 
400 scientific and technical journals from all 
over the world. The same as in the preceding 
edition, the current one includes patent as well 
as literature references, there being some 3850 
items in all. The main listing is under 72 
alphabetical classifications, with author index 
and a detailed subject index. Ail references to 
the same article (original, translation, abstract, 
etc.) are grouped as a single item for the con- 
venience of the user. 


BrstiocrapHy ON X-Ray Srress ANALYSIS 
with Subject Index. By H. R. Isenburger. 
St. John X-Ray Laboratory, Califon, New 
Jersey, 1949. Stiff paper, 8°/, X 11/2 in., 17 
pp., diagrams, $3. Covering the period from 
1925 to 1948, this bibliography contains 240 


references covering methods, results, and 
interpretations, in chronological order. A 
subject index has been added to facilitate the 
use of the bibliography. 


Five-Figure Tastes OF MATHEMATICAL 
Functions. By J. B. Dale. Edward Arnold 
& Co., London, England; Longmans, Green and 
Co., New York, N. Y.; second edition, 1949. 
Cloth, 5'/2 X 83/, in., 121 pp., tables, $1.50. 
This small book provides tables of logarithms, 
powers of numbers, trigonometric, elliptic, and 
other transcendental functions. Decimal] equi- 
valents, conversion of time and angular meas- 
ure, and a compilation of special numbers 
used in calculations are included. The five- 
figure entry has been used as the most effective 
for all-round practical use. 


Fracture or Mitp Stes Prats. (Admiralty 
Ship Welding Committee Report No. R.3. 
By C. F. Elam Tipper. His Majesty's Station- 
ery Office, London, England, 1948. Paper, 
8'/. X 11 in., 41 pp., illus., diagrams, charts, 
tables, 6s 6d. This report is based on research 
carried out at the Tesienstine Laboratory, 
Cambridge. It is divided into the following 
sections: descriptions of fractures in actual ship 
plate; experiments ~ so to — 
similar fractures in the laboratory; develop- 
ment and study of a notch test; metallurgical 
investigation of the plates; the effect of notches 
on ductility and fracture; discussion of the re- 
sults; and tables. Over 80 references are 
cited, and 90 diagrams and illustrations are 
included. 


Grain ContTrOL IN INDUSTRIAL METALLURGY 
By J. E. Burke, R. L. Kenyon, H. Burghoff, 
J. T. Hobbs. American Society for Metals, 
Cleveland, Ohio, 1949. Cloth, 6 X 9!/, in., 
279 pp., illus., diagrams, charts, tables, $5. 
Four lectures presented at the 1948 National 
Metal Congress are included, as follows 
fundamentals of recrystallization and grain 
growth; recrystallization and grain control 
in ferrous metals; recrystallization and grain 
control in copper and copper alloys; grain 
control in wrought aluminum and magne- 
sium products. A glossary of terms used is 


provided. 


Pump Hanpsoox. By V. C. Finch. Na- 
tional Press, Millbrae, California, 1948. 
Cloth, 5'/2 X 88/4 in., 202 pp., illus., diagrams, 
charts, tables, $4. This book is designed to 
make it easy for anyone concerned with 
omg to acquire sufficient knowledge to ena- 

le him to select the right pump, to know 
when a pump is properly installed, and to keep 
it operating successfully and economically. 
Centrifugal, rotary, and reciprocating pumps 
are considered, as well as boiler feed, propeller, 
mixed-flow, peripheral, and deep-well tur- 
bine pumps among other specialized adapta- 
tions. 


ScigncE AND ENGINEERING OF NUCLEAR 
Powsr, Volume 2. By A. O. Allen and others. 
Edited by C.Goodman. Addison-Wesley Press, 
Cambridge, Mass., 1949. Cloth, 8 X 10%/, 
in., 317 pp. plus index; illus., diagrams, charts, 
tables, $7.50. Of value to those interested in 
the industrial applications of nuclear energy, 
this volume contains 17 pages on specific 
aspects of the subject. Source materials, iso- 
tope separation, various aspects of pile design, 
applications to rockets, effects of radiation, 
health physics, and future developments of 
nuclear energy are discussed. The previous 
volume contained 12 papers constituting a 
general survey of the fundamentals of chain- 
reacting systems. 


SeaLinGc MEcHANISM OF FLEex1BLE PackiINos. 
Great Britain, Ministry of Supply, Scientific 
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and Technical Memorandum No. 3/47. By 
C. M. White and D. F. Denny. Published by 
His Majesty's Stationery Office, London, Eng- 
land, 1948. Paper, 7!/2 X 93/, in., 112 pp., 
plates 1-16, illus., diagrams, charts, tables, 
paper, 10s6d. This report describes experi 
ments which show how pressure is distributed 
over the surface of flexible packings, and how 
they deform under pressure. Rectangular sec- 
tion, toroidal, and U-section packing were 
studied. The various ways in which failure 
may take place are considered, and arrange- 
ments for reducing failure are discussed. Re 
sults of experiments measuring frictional ef- 
fects are included. 


Tastes or Besser Functions or Fractional 
Orper, Volume 2, prepared by the Computa- 
tion Laboratory of the National Applied 
Mathematics Laboratories, National Bureau 
of Standards. Columbia University Press, New 
York, N. Y., 1949. Cloth, 8 & 103/, in., 365 
pp., tables, $10. The present volume, devoted 
to the tabulation of J,C*) for =v = 1/4, 1/5, 
*/3, 3/4, is a sequel to the volume containing 
Je) for the same orders. The functional 
values in both volumes are given either to ten 
decimal places or to ten significant figures 
The tables cover a range of x from 0 to 25 
Tables for facilitating interpolation and a list 
of constants are included. 


Tastes OF THE Besset FuNncrions or THE 
First Kinp or Orpers Forty TurouGu Firry- 
One. (Annals of the Computation Labora- 
tory of Harvard University, Volume 11.) By 
the Staff of the Computation Laboratory. 
Harvard University Press, Cambridg:, Mass., 
1948. Cloth, 73/4 X 10%/, in., 620 pp., tables, 
$10. Continuing the series of tables com- 
puted by the automatic-sequence-controlled 
calculator, the present volume extends the 
coverage of Bessel functions of the first kind. 
Computational techniques and the calculator 
itself are described in earlier volumes of the 
series. As before, the tables are carried to ten 
decimal places. 


TaBLes OF THE ConrLUENT HyperGEOMETRIC 


Function F ( 


tions. (National Bureau of Standards, Applied 
Mathematics Series 3.) United States Govern- 
ment Printing Office, Washington, D. C., 1949. 
Paper, 8 X 10!/, in., 73 pp., diagrams, tables, 
$0.35. These tables, of importance in connec- 
tion with the so-called analysis-of-variance 
tests, are also intended to facilitate the con- 
struction of other cables needed for sequential 
analysis and various other statistical tests. 
The tables are carried out to six decimal places. 
The analytical properties of the function are 
discussed and a group of interpolation charts 
are included with explanation. 
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Textsoox or Woop Tecuno.ocy, volume | 
By H. P. Browr, A. J. Panshin, and C. C 
Forsaith. McGraw-Hill Book Co., Inc. 
New York, N. Y.; Toronto, Canada; London, 
England, 1949. Cloth, 6 X 91/, in., 652 pp., 
illus., diagrams, tables, $6. This book 1s 
based on “‘Identification of the Commercial 
Timbers of the United States’’ by Professors 
Brown and Panshin. It offers factual in- 
formation on the structure, identification, 
general properties, uses, and major defects of 
commercial wood in the United States. The 
International Code of Nomenclature is used 
A new master key for the identification of 
coniferous woods has been added, and the 
glossary of technical terms enlarged. The 
projected second volume will cover the physt- 
cal, mechanical, and chemical propertics of 
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ASME BOILER CODE 


Interpretations 


HE Boiler Code Committee meets 

monthly for the purpose of consider- 
ing communications relative to the Boiler 
Code. Anyone desiring information on 
the application of the Code may com- 
municate with the Committee Secretary, 
ASME, 29 West 39th St., New York 18, 
a. ee 

The procedure of the Committee in 
handling the Cases is as follows: All 
inquiries must be in written form before 
they are accepted for consideration 
Copies are then sent by the Secretary of 
the Committee to all members of the 
Committee. The interpretation, in the 
form of a reply, is then prepared by the 
Committee and is passed upon at a regu- 
lar meeting. 

This interpretation is submitted to the 
Board on Codes and Standards, as author- 
ized by the Council of The American 
Society of Mechanical Engineers, for 
approval, after which it is issued to 
the inquirer and published in Mecuani- 
caAL ENGINEERING. 

Following is a record of the interpreta- 
tions of this Committee formulated at the 
mecting of April 8, 1949, and approved 
by the Board on Codes and Standards 
under the date of May 24, 1949 


Casg No. 897 (Reopened 


Inqutry May chrome-nickel austenitic 
steels as such, or alloyed with columbium, 
titanium, or molybdenum, be used in the 
construction of unfired pressure vessels under 
ASM E Code rules? 

Reply: Chrome-nickel austenitic 
such, or alloyed with columbium, titanium, 
or molybdenum, may be used in the construc- 
tion of unfired pressure vessels without con- 
sideration of their corrosion or heat resistant 
Properties (note appendix for recommenda- 
tions), provided the rules of design, fabrica- 
tion, and inspection of the Code are followed 
except as follows. It shall be the responsibil- 
ity of the user to determine whether or not 
degree of corrosion in intended service war- 
tants specifying vessel, shall be built for cor- 
service. 


steels as 


rosive 


pectfhications 

4) The alloy chrome-nickel material may 
be any Austenitic Grade of such material 
made to any approved SA specification that is 
included in Section II or to Specification A-167 
Provided the mechanical properties specified 
in Table II of that specification are met. 
Other physical forms made to the same speci- 
fications as far. as -possible-may -be-used pro- 


Vided in particular that the mechanical 


strength requirements of the specification be 
met. 

The addition of columbium to the M grade 
of Specification SA-240 is permitted. The 
amount shall not exceed that specified in 
Specification SA-240 for the C grade. For 
optimum resistance to formation of sigma 
phase (brittle) material a more restricted anal- 
ysis than permitted by Specification SA-240 
has been found advisable, as follows: 


0.07 max % 


17.50-19.00% 
13.00-15.00% 

Molybdenum 2.00-2.50% (2.25 preferred ) 
Columbium 9 times carbon content; 

0.9 max % 

1.50 min % 

0.75 max % 

0.03 max % 

0.03 max % 


Carbon 
Chromium 


Nickel... . 


Manganese 
Silicon 
Sulphur 
Phosphorus 


This grade of material shall be marked *‘Mc"’ 
for identification. 

b) When used in vessels specified by the 
user to be for corrosive service, the alloy 
chrome-nickel material shall conform to the 
requirements of Appendix A(1)(4). 

c) Marking. In addition to the marking 
required by the specification, the heat treat- 
ment if carried out by the manufacturer or 
supplier of the material shall be marked (3)(), 
(3)(4), or (3)©@) to indicate the type of heat- 
treatment given in the manner called for in 
specification. 


2) Impact Testing 


Impact tests as provided in Par. U-142 shall 
be met by material for any one of the follow- 
ing: 

4) When any of the authorized materials 
are used below —300 F; (6) when materials 
having cither a carbon *content over 0.08 per 
cent, or a higher nickel or chromium content 
than the A.I.S.1. standard analysis range 
for the type and physical forms of materials 
specified or when material of 0.08 maximum 
carbon content, and otherwise of approved 
specification composition, containing colum- 
bium or titanium is given heat-treatment (3) 
(c); or when lacking it, is given heat-treat- 
ment (3)(4) or (3)(¢); are used below —20 F; 
(c) when Grade Mc material that is not within 
the analysis range recommended in (1)(6) is 
given heat-treatment (3)(6); or @) when 
Grade M or Tvpe 309 material is given heat- 
treatment (3)(c) at temperatures under 1650 F. 
Impact tests shall be made of any castings and 
of weld metal as provided in Par. U-142 for 
all welded vessels intended for use below —20 
F, 


(3) Heat-Treatment 


Heat-treatment of the completely welded 
vessel by one of the following procedures, 
(4), (6), or (©), is mandatory for all vessels 
built in .accardance -with Par. U-68 or Par. 
U-200 construction and for all vessels built in 
accordance with Par. U-69 or Par. U-201 con- 
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truction when the thickness requires stresss 
relief under Par. U-76. (The stress relieving 
requirements of Par. U-76 are superceded by 
the heat-treatment requirements of this para- 
graph.) For vessels not to be heat-treated 
after welding, the material shall be heat- 
treated by the appropriate procedure either 
(a) or (b) as the last heating operation before 
welding. 

(@) Heat the material or the vessel to 1900 
F to 2000 F for Grades S, C, and Types 309 or 
310; to 1850 F to 1950 F for 309 Cb, Grade T 
and Grade Mc of Spec. SA-240, and to 1950 F 
to 2050 F for Grade M of Spec. SA-240; and 
to the same temperatures for the corresponding 
grades of other specifications or to 1850 F 
minimum. Hold at this temperature for one 
hour per inch of maximum thickness, but in 
no case less than one-half hour. Quench all 
parts of the material or vessel uniformly and 
as rapidly as possible. For all Grades that 
do not have columbium or titanium specified, 
the time consumed in cooling from 1700 F to 
1000 F shall not be more than three minutes. 
The rapid cooling shall be continued below 
this temperature. (See Appendix (2) of this 
Case for cautionary note on stress corrosion 
cracking.» 

(6) Heat the material or the vessel to 
1550 F minimum for Grades C and Mc or Type 
309 Cb, and to 1550 F to 1650 F for Grade T. 
This treatment is applicable only to grades in 
which columbium or titanium are specified. 
Hold at these temperatures for two hours per 
inch of maximum thickness but in no case for 
less than two hours. Cool in still air or in the 
furnace. 

(c) Heat the material or the vessel to at 
least 1300 F in accordance with the rules of 
Par. U-76 of the Code except that the rate of 
cooling may be increased. This treatment 
may be applied to material or vessels of any of 
the authorized grades except Grade Mc or 
Type 309 Cb. When heat-treatment below 
1550 F is used for vessels made of Grades C 
and T material, or heat-treatment. below 
1900 F is used for vessels made of grades in 
which columbium or titanium are not ‘speci- 
fied, a free bend test specimeri of the same ma- 
terials as in the shell of the vessel, and welded 
by the same procedure, shall be made, heat- 
treated using the same temperature cycle as 
used for the vessel and tested. The test re- 
sults shall meet the requirements of Q-109 
(b), Section IX of the Code for the class of 
construction involved. Reheat-treatment of 
the vessel and another specimen at a higher 
temperature is permitted as often as may be 
necessary to pass the test. (See Appendix A2 
for cautionary notes.) 

(4) Thickness Limitations 

The Code limitations on thickness shall 
apply except that the minimum thickness 
permitted is 1/}3 in. for noncorrosive conditions 
of service and %/32 in. for corrosive conditions 
of service. (See Appendix for cautionary 
note about heat-treating thick sections.) 


(5) Temperature Limitations 
The Code limitations on service temperature 
shall apply to the various types of construction. 


(See Appendix A-2(4) for cautionary note 
about use at sensitizing temperatures.) 
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(6) Allowable Working Stresses 


For Par. U-68 and Par. U-69 vessels the 
maximum allowable working stresses shall be 
those given in Table U-2 and when the oper- 
ating temperature is below —20 F the allow- 
able working stress shall be that given in the 
table for — 20 F to 650 F. For Par. U-200 
and Par. U-201 vessels the maximum allowable 
working stresses shall be 1.25 times those for 
Par. U-68 vessels at the same temperature. 
For Par. U-70 vessels the maximum allowable 
working stresses shall be 1.25 times the maxi- 
mum allowable stresses given in Par. U-70(a_ 
and (b) for carbon steel materials. 

The maximum allowable working stresses 
for Grade Mc material shall be the same as 
permitted for Grade M material by the rules 
above for any temperature up to and including 
1000 F maximum. 


(7) Fabrication and Testing 


(a) Fabrication shall be done and weld 
tests made in accordance with the require- 
ments of the Code, including qualification of 
the welding procedure used and of the welding 
operators employed to meet the requirements 
of Section IX except as hereinafter provided 

When material having a carbon content of 
0.15 per cent and over is to be used the welding 
procedure qualification tests shall be made us- 
ing material having a carbon content within 
0.02 per cent of the maximum used in con- 
struction. Heat-treatment of test specimens is 
not required but if used shall duplicate the 
treatment intended for the finished vessel. 

The deposited weld metal shall have a car- 
bon content not over that specified for the 
parts joined and have other elements within 
the AISI limits of composition for the 
grade of material used in the parts joined, ex- 
cept that when the fabricator is of the opinion 
that a physically better joint can be made by 
departure from these limitations and the user 
and the inspector are satisfied that the cor- 
rosion resistance will be sufficient for the 
intended service, these limitations may be 
waived. When columbium is used in the 
weld metal it shall not exceed 1.00 per cent 
and when titanium is used it shall not exceed 
0.6 per cent. Columbium may be substituted 
for titanium in weld metal containing 3 Grade 
material. 

(1) In the welding procedure qualification 
for butt welds in material less than */32 in. 
in thickness, all tests called for in Table Q-1 
may be omitted except the two reduced-sec- 
tion transverse tensile test specimens and two 
free bend test specimens which shall be made 
of the thinnest material to be used in con- 
struction, and in accordance with Figs. Q-6 
and Q-7. These specimens when tested in 
accordance with Par. Q-108(a) and (b) shall 
meet the test requirements of Pars. Q-109(a) 
and (b). 

For qualification of a fillet welding proce- 
dure in such material, ail tests called for in Par. 
Q-105(b) may be omitted except the two 
transverse shear test specimens which shall 
be made of the thinnest material to be used in 
construction, and in accordance with Fig. 
Q-4. These specimens when tested in ac- 
cordance with Par. Q-108(d) shall meet the 
test requirements of Par. Q-109(d). 


2) The operator qualification tests for 
welding materials less than °/32 in. in thick- 
ness shall be the same as for */s in. thick ma- 
terial except that the thickness used for the 
test welds shall be the thinnest material to 
be used in construction. These specimens 
when tested in accordance with Par. Q-208 
in a guided bend test jig modified as called 
for in (3) shall meet the test requirements of 
Par. Q-209. This test shall qualify the opera- 
tor for welding a range of thickness from the 
test thickness to twice the test thickness, 
inclusive. 

3) If the thickness of the guided bend 
test specimen is other than */s inch, the test- 
ing shall be done in a test jig similar to Fig. 
Q-19 with the plunger and die member pro- 
portioned as follows: 


Thickness of plunger member = 4 times the 
thickness of 

the test 

specimen 

Radius of plunger member = 2 times the 
thickness of 

the test 

specimen 

Width of opening die member = 6 times the 
thickness of 

the test 


specimen 
1 


plus 3 
in. 
Radius of die member = 3 cimes the 
thickness 
of the 
test speci= 
men plus 
; 1 in. 


Appendix to Case No. 897 


ACla) It is expected that vessels of 
alloy steels covered by these rules will often 
be used to hold liquids and gases corrosive to 
ordinary materials, but the selection of an 
alloy suitable for the vessels’ contents and the 
determination of corrosive allowance are 
not covered by these rules. 

It is recommended that users assure them- 
selves by appropriate tests, or otherwise, 
that the alloy selected and the treatment 
following fabrication are suitable for the 
service intended. 

Where service data are not available, the 
procedure of Par. U-11(b) should be followed. 

(16) When used in vessels specified to be 
for corrosive service, the alloy chrome-nickel 
material shall conform to Specification SA-240, 
Grades S, M, C, T, or Types 309, 309 Cb, and 
310 for sheets and plates; to Specification SA- 
213, austenitic grades TP304, TP321, TP347, 
TP316 for seamless tubes; to Specification SA- 
249, Grades TP304, TP321, TP347, TP316, 
TP317 for welded tubes except that the speci- 
fied maximum carbon content of 0.08 per cent 
may be increased to a maximum of 0.10 per 
cent for any of these Grades in accordance 
with the recommendations of the Appendix 
to this case, depending upon how much cor- 
rosion resistance is believed by the user to be 
needed for the intended service. Other physi- 
cal forms made to the same specifications, as 
far as applicable, may be used. The chemical 
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requirements of Specification SA-240 may be 
substituted for the chemical requirements 
either in Specification SA-213 or in SA-249. 

(A2) The following recommendations 
are made as a guide in selection of the quality 
of material, its fabrication and heat-treatment 
likely to be found to give satisfactory service 
The material is useful for many severely cor- 
rosive conditions of liquid and vapor exposure, 
for mildly corrosive conditions, or for avoid- 
ing contamination of the vessel contents with 
iron as well as for strength at elevated tem- 
peratures. In consequence of this versatility 
of the material, these recommendations can- 
not be more than indicative. Furthermore, 
these recommendations are based to a con- 
siderable extent on practical experience with 
material produced with less exacting chemical 
composition and physical control methods 
than are now available. 

a) The use of material having 0.08 per 
cent carbon or less is recommended with heat- 
treatment \4) when it is advisable to have 
the highest possible corrosion resistance for 
most conditions of exposure, but heat-treat- 
ment 3(4) has been found to be preferable under 
some conditions which usually include ex- 
posure to chlorides. Austenitic chrome-nickel 

stainless steels, when in a condition of in- 
ternal stress and exposed to certain aqueous 
chloride solutions, may fail by stress corrosion 
cracking. Consideration should be given to 
stress corrosion cracking in this and other 
corrosive environments to which the vessel 
may be exposed, in cases where the vessels 
are quenched as provided in (3X4). Some 
users drastically reduce the design stresses to 
escape this danger. 

(6) The use of material having up to 0.10 
per cent carbon with heat-treatment (34 
or (36) is usually satisfactory for conditions 
of service where the object of the use is to 
prevent contamination of the product with 
iron and is often satisfactory for uses in which 
the corrosive conditions are mild. The same 
danger of stress corrosion cracking exists as 
for the lower carbon content material when 
quenched as provided in (3¢). It should be 
recognized that the use of 0.10 per cent carbon 
and higher in material of the Grades in which 
columbium or titanium are not specified 
increases the danger of intergranular corrosion 
and in such cases frequent service inspections 
may be necessary to assure safety of the vessels 

(c) The use of vessels of any of the materials 
covered by this case which have not been 
heat-treated subsequent to fabrication may 
give satisfactory operation from the corrosion 
viewpoint. Usually the time to cool from 
welding heat to below the ‘“‘sensitizing™ 
temperature is an important consideration, 
hence thin materials are more likely to operate 
satisfactorily than thick. The reduction of 
corrosion resistance in the weld zone should 
be recognized. 

(4) The use of material having above 0.15 
“carbon content for any welded pressure \ esse! 
involves too much risk of welds of deficient duc- 
tility through carbide precipitation to justify 
use under Code rules without special care i 
welding procedure, although the corrosion fe 
sistance may be sufficient for the service needs. 
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The use of heat-treatment (3)(c) is 
intended primarily for stress relief after weld- 


ing 

f) The use of very heavy sections when 
employing the heating and quenching treat- 
ment of (3X@) involves the danger of stress 
corrosion cracking, but such trouble has not 
been experienced in any of a few scattered 
installations up to 2'/ in. thickness. 


(g) The use of heavy sections under condi- 
tions of repeated thermal shock is not recom- 
mended. 

hb) Use in the sensitizing temperature 
range between about 800 F and about 1500 F, 
which range varies irregularly with composi- 
tion, causes appreciable deterioration in cor- 
rosion Rapid destruction of a 
vessel after prolonged exposure to tempera- 
tures in this range followed by exposure to 
corrosive conditions would be expected unless 
taken. Some 


resistance 


counteracting measures be 
physical strength deterioration varying with 
the environment is to be expected as well 
The loss of impact strength (notch toughness 
is usually appreciable in all grades but greatest 
in the M Grade after prolonged exposure 
to high temperature corrosion. Proper ‘‘bal- 
ancing’’ of ferrite and austenite-forming ele- 
ments in the composition to maintain a fully 
austenitic condition tends to prevent such 
loss of strength. Because the deterioration in 
strength is to a considerable extent due to 
grain boundary changes, superficial surface 
examination and hydrostatic retesting may 
not reveal the extent of the damage. Méicro- 
scopic examination and bend tests of samples 
from the stressed walls are recommended to 
provide assurance of continued safety in use. 

AGXa4) When the vessel is specified by 
the user to be for corrosive service, the follow- 
ing additional requirements shall be met un- 
less the user, by agreement with the fabricator 
and inspector, substitutes other requirements: 

1) The material shall have been heat- 
treated as the last heating operation previous 
to fabrication by heat-treatment 3(4) or 
Xb) or the completed vessel shall be heat- 
treated by one of these two procedures when 
the material is more than !/; in. thick. Heat- 
treatment 3(c) shall not be used. 

2) The welded test plates for Par. U-68 
vessels shall include an additional free-bend 
specimen, and for other vessels that require 
heat-treatment after fabrication there shall be 
provided a similar welded free bend specimen. 
Seamless forged vessels shall be provided with 
a prolongation on one end from which to 
Prepare a similar free-bend specimen. These 
additional free bend specimens are for testing 
under Par. (5) below. ‘ 

3) The welded test plates shall be made 
from material from one of the heats of ma- 
terial used in the main shell of the vessel and 
shall be welded by the same procedure as used 
in the longitudinal joints of the vessel. 

(4) The test plates shall be heat-treated 
using the same temperature cycle as used for 
the vessel. The treatment given the test plates 
shall duplicate, as closely as possible, the 
Physical conditions of the material in the 
Vessel itself, 


‘S) The free-bend test specimen shall be 


ground and polished. Immerse in a boiling 
copper-sulphate sulphuric-acid solution for a 
minimum of 72 hr. This solution shall con- 
sist of 47 cc concentrated sulphuric acid and 
13 g. of crystalline copper sulphate (CuSO,.- 
5H2O) per liter of water. The sample shall 
then be bent so as to confine the bend to a 
point '/, in. from the edge of the weld in base 
metal, and the least elongation in the outer 
fibers measured across the weld shall be not 
less than 20 per cent. After bending, they 
show no sign of disintegration. 


Case No. 1022 (Reopened) 


Inquiry: Par. Q-205 of the Code requires 
welding-operator tests for groove welds to 
be made in materials */s in. thick and that 
when using pipe or tubing, the nominal di- 
ameter shall be not less than 6 in. Is it 
mandatory that these values be adhered to in 
all Cases? 

Reply: The tests described in Par. II of the 
Welding Qualification Section of the Code 
are intended for universal qualification of a 
welding operator and the diameter and the 
thicknesses designated were chosen for that 


purpose. 
Casg No. 1092 
Inquiry: Par. U-13(b) of the Code provides 


for the general use of cast iron for pressure 
vessels, but limits the use of cast iron under 
Specification SA-48 to grades no higher than 
Class 40. As this specification was adopted 
from ASTM Specification A 48-41, and the 
presently acceptable revision under ASTM is 
A 48-46, which provides also for the use of 
Classes 50 and 60 without a requirement on 
heat-treatment for stress-relief, may large 
cylindrical pressure vessels to be used as 
paper or felt drier-rolls be constructed of 
these higher strength cast- irons designed on 
working stresses proportionately higher than 
as shown in the Table of Values of Par. U-13 
(bX3)? 

Reply: It is the opinion of the Committee 
that large cylindrical pressure vessels to be 
used for paper or felt drier-rolls of cast iron 
may be constructed of material specified in 
ASTM A 48-46 for Classes 50 and 60 on work- 


ing stresses as follows 


Maximum 
compression 
10,000 
12,000 


Maximum 
bending 


7,500 
9,000 


Maximum 
Class tension 
50 5,000 


60 6,000 


The design and construction shall conform in 
all other respects to the rules given in the Code 
including those in the Material Specification 
SA-48 and provided: 

(1) The design gives due consideration to 
the degree of secondary stress imposed on the 
shell by dynamic and static external loading 
when added to the hoop stress computed for 
the interna] pressure 

(2) Each casting has an approximately uni- 
form distribution of meta] around the circum- 
ference 

(3) Each casting is allowed to cool very 
slowly in the mould; (one (1) week is the 
minimum time recommended) 

(4) The castings are heat-treated in a closed 
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furnace at not less than 600 F for at least 48 
hrs maintaining control within plus or minus 
25 F, to be followed by slow cooling. 


Case No. 1094 


Inquiry: When may the impact test required 
by Par. U-142 be omitted in the case of vessels 
fabricated from deoxidized copper? In the 
revision of Par. U-142(a) dated July 26, 1948, 
the matter cf minimum temperature for use of 
this material without impact tests was held in 
abeyance. 

Reply: Because the material exhibits no 
significant loss of impact strength at tempera- 
tures as low as —325 F, the impact tests re- 
quired for the material under Par. U-142(a) 
may be omitted for deoxidized copper comply- 
ing with any of the specifications Jisted there- 
for in Table U-3, for service temperatures of 

325 F and above. Impact tests of the weld 
metal shal] be made as required by Par. U-142 
(b) but the specimens with the notch adjacent 
to the weld may also be omitted. In all cases 
where the impact specimen bends without 
breaking the test shall be considered as meeting 
the requirements. 


Case No. 1095 


Inquiry: When may the impact test required 
by Par. U-142 be omitted in the case cf vessels 
fabricated from copper-silicon alloy material? 
In the revision of Par. U-142(a) dated July 26, 
1948, the matter of minimum temperature for 
use of this material without impact tests was 
held in abeyance. 

Reply: Because the material exhibits no 
significant loss of impact strength at tempera- 
tures as low as —200 F, the impact tests re- 
quired for the material under Par. U-142(a) 
may be omitted for copper-silicon alloy mate- 
rial complying with any of the specifications 
listed therefor in Table U-3 for service at 

200 F and above. Impact tests of the weld 
metal shall be made as required by Par. U-142 
(b), but the specimens with the notch adjacent 
to the weld may also be omitted. In all 
cases where the impact specimen bends with- 
out breaking the test shall be considered as 
meeting the requirements. Because closer con- 
trol of composition than that required by the 
approved specifications has been found to be 
effective in preventing significant loss of im- 
pact strength at least down to —325 F, the 
impact tests may be omitted, for material that 
conforms to Grade A of either Specification 
SB-96 or SB-98, provided either manganese or 
phosphorus has been added in an amount 
necessary for deoxidation and provided alumi- 
num is not present in an amount in excess of 
0.65 per cent, for use at temperatures of —325 
F and above. 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


it IS the policy of the Boiler Code 
Committee to receive and consider as 
promptly as possible any desired revisions 
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of the rules and its codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the Code, to 
be included later in the proper place. 

The following proposed-revisions have 
been approved for publication as pro- 
posed addenda to the Code. They are 
published herewith with corresponding 
paragraph number to identify their loca- 
tion in the various sections of the Code 
and are submitted for criticism and ap- 
proval from anyone interested therein. 

It is to be noted that a proposed revi- 
sion of the Code should not be considered 
final until formally adopted by the Coun- 
cil of the Society and issued as pink- 
colored addenda sheets. Added words 
are printed in sMALL caps; words to 
be deleted are enclosed in brackets [ ]. 
Communications should be addressed to 
the Secretary of the Boiler Code Com- 
mittee, 29 West 39th St., New York 18, 
N. Y., in order that they may be pre- 
sented to the Committee for considera- 
tion. 


Revise footnote (3) on page 2 of Section IX 
to read as follows: 

(3) For example: A change from an E6010 
to an E6012 or an E7010 electrodes, Parrs or 
Evscrropgs, (E6010; E6011; E6012; E6013; 
E6015; E6016; E7010; E7011; and E7015; 
E7016) MAY HOWEVER, BE USED INTERCHANGE- 
ABLY SO THAT QUALIFICATION WITH EITHER ONE 
WILL QUALIFY BoTH, (Specifications SA-233 and 
SA-316 for Iron and Steel Arc-Welding Elec- 
trodes.) [or] A change from a G-60 to a G-45 
or to a G-65 welding rod rEQUIREs REQUALIFI- 
cation. (Specification SA-251 for Iron and 
Steel Gas-Welding Rods.) 


Under Q-101(b), P4, revise to read as fol- 
lows: 

P4 A change in filler metal from one 
ASME Classification Number* to another 
ASME Classification Nutber except as GIVEN 
IN NOTE 3. 

Revise the following specifications to agree 
with the proposed revisions of similar ASTM 
specifications: 


Plates Tubular Products 
SA- 30 SA-106 
SA-203 SA-158 
SA-285 SA-206 
SA-301 SA-280 
SA-302 - SA- 53 

Editorial 
SA-201 SA- 83 
SA-202 SA-178 
SA-204 SA-192 
SA-212 SA-209 , 
SA-225 SA-210 
SA-302 SA-213 
SA-226 SA-249 
SA-250 

Tentative 
SA-201 SA-204 
SA-212 SA-225 





with proposed revisions of similar ASTM 
Specifications 

SA-182 

SA-193 

SA-194 


Revise M-15 as follows: 

The gage shall be connected to the steam 
space or to a steam connection to the water 
column by a [brass or bronze composition} 
syphon tube or equivalent device that will 
keep the gage tube filled with water. Ir 
BRASS OR BRONZE COMPOSITION IS USED THE MINI- 
MUM SIZE OF THE SYPHON TUBE SHALL BE !/, IN. 
STANDARD PIPE SIZE, FOR OTHER MATERIALS 
THE MINIMUM INSIDE DIAMETER OF THE PIPE 
OR TUBING SHALL BE '/,". 

Revise Par. P-332(c) to read as follows: 
Code Symbol Stamps 


Each boiler, superheater, waterwall and 
steel economizer to which the Code symbol is 
to be applied shall be fabricated by a manufac- 
turer of boilers superheaters, water walls, or 
steel economizers who is in possession of a 
Code symbol stamp (see Fig. P-48), and a valid 
certificate of authorization, except as other- 
wise provided in Par. P-300 [which also covers 
piping). 

[For equipment operating at temperatures 
above 800 F, the stamping may be applied toa 
name plate which is irremovably attached by 
welding to the part, provided such welding is 
stress-relieved. } 

Permission to use the power boiler symbol 
stamp shown in Fig. P-49 [will be granted 
by The American Society of Mechanical Engi- 
neers to any manufacturer complying with the 
provisions of this Code who will agree, upon 
forms issued by the Society, that any part to 
which that symbol is applied will be con- 
structed in full accorcance with the Code re- 
quirements and that he will not misuse or 
allow others to use the stamp by which the 
symbol is applied]. THe pressure PIPING 
SYMBOL STAMP SHOWN IN FIG. P-4l, AND THE 
BOILER ASSEMBLY SYMBOL STAMP SHOWN IN 
FIG. P-49 WILL BE GRANTED BY THE SOCIETY 
PURSUANT TO THE PROVISIONS OF THIS PARA- 
GRAPH. 

{In addition to the above, permission to 
use the symbol is limited to the period of time 
specified on the certificate of authorization. } 

[Permission to use the pressure piping sym- 
bol stamp shown in Fig. P-41 or the boiler 
assembly stamp shown in Fig. P-49 will be 
granted by The American Society of Me- 
chanical Engineers to any organization or 
individual complying with the provisions of 
this Code who will agree, upon forms issued 
by the Society, that any part to which the 
pressure piping symbol is applied, or that any 
boiler assembly to which the assembler’s 
symbol is applied, will be in full accordance 
with the Code requirements and that he will 
not misuse or allow others to use the stamp by 
which the symbol is applied.) 

[Any manufacturer complying with the fore- 
going provisions will be issued or reissued a 
certificate of authorization to use the symbol 
for a period of three years upon payment of an 
administrative fee. The certificate shall in- 






Revise the following specifications to agree 
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clude the date of issue and date of expiration 
and shall be signed by the Chairman and Secre- 
tary of the Boiler Code Committee. The 
Society reserves the right to cancel or not to 
reissue the certificate any time upon failure of 
manufacturer to comply with the provisions 
of the agreement under which the symbol was 
issued by notification and return of the current 
fee. 

ANY MANUFACTURER OR ASSEMBLER MAY APPL} 
TO THE BOILER CODE COMMITTEE OF THE SOCIETY, 
UPON FORMS ISSUED BY THE SOCIETY, FOR PERMIs- 
SION TO USE THE APPROPRIATE STAMP OR STAMPS 















EACH APPLICANT MUST AGREE THAT IF PERMISSION 
TO USE ANY SUCH STAMP IS GRANTED, IT WILL Bg 
USED ACCORDING TO THE RULES AND REGULA«- 
TIONS OF THIS CODE AND THAT ANY SUCH STAMP 
WILL BE PROMPTLY RETURNED TO THE SOCIETY 
UPON DEMAND, OR IN CASE THE APPLICANT Dii- 










































































CONTINUES THE MANUFACTURE OR ASSEMBLY oF J 
THE ABOVE, OR IN CASE THE CERTIFICATE OF the 
AUTHORIZATION ISSUED TO SUCH APPLICANT HA — 
EXPIRED AND NO NEW CERTIFICATE HAS BEE 
IssUED. THE HOLDER OF ANY sUCH sTama fe” 
SHALL NOT PERMIT ANY OTHER MANUFACTURER 0: [EP 
ASSEMBLER TO USE HIS STAMPS. the 
PERMISSION TO USB SUCH STAMPS MAY BE y 
GRANTED OR WITHHELD BY THE SOCIETY IN I JB oo, 
ABSOLUTE DISCRETION. IF PERMISSION IS GIVEN 
AND THE PROPER ADMINISTRATIVE FEE PAIL 
A CERTIFICATE OF AUTHORIZATION EVIDENCIN 
PERMISSION TO USE ANY SUCH SYMBOL, EXPIRIN Th 
DECEMBER 31, 1949, OR THE TRIENNIAL ANNIVER alrea 
SARY DATE THEREAFTER, WILL BE PORWARDEDT) [Je O'* 
THE APPLICANT. Each SUCH CERTIFICATE WILLE: fe UE 
SIGNED BY THE CHAIRMAN AND SECRETARY, 0: fe ZEEE 
OTHER DULY AUTHORIZED OFFICER OR opricen Je °°" 
OF THE BOILER CODE COMMITTEE. Six (6) Monte fe SS 
PRIOR TO THE DATE OF EXPIRATION OF ANY suci fe MECC 
CERTIFICATE, THE APPLICANT MUST APPLY Foi fm R&SA 
A RENEWAL OF SUCH PERMISSION AND THE ! Cre 
SUANCE OF A NEW CERTIFICATE. Work 
THE SOCIETY RESERVES THE ABSOLUTE niGuT ni SA 
CANCEL OR REFUSE TO RENEW SUCH PERMISSION me 
RETURNING FEES PAID POR PRO-RATED UNE Ho 
PIRED TERM. = 
THE BOILER CODE COMMITTEE MAY AT AN perce 
TIME AND FROM TIME TO TIME MAKE SUCH REOU HE he 
LATIONS CONCERNING THE ISSUANCE AND USE OTB ing Co 
SUCH STAMPS AS IT DREMS APPROPRIATE, AND All 
SUCH REGULATIONS SHALL BECOME  BINDIN 
UPON THE HOLDERS OF ANY VALID CERTIFICATE ihe 
OF AUTHORIZATION. that of 
All steel stamps used for applying the sym ‘cently 
bol shal] be purchased from the Society ment 
Revise Par. P-193(b) as follows: planned 
first paragrapa to remain (b); second pati — af 
graph changea to (Cc) and reworded to read catly in 
When tubes or holes are unsymmetrical! ae 
, ‘ Neerin 
spaced, the average ligament efficiency sh# caer: 
be not less than THaT Given By the followit! me dy 
RULES, WHICH APPLY TO LIGAMENTS BrTWED TR 0 engin 
TUBE HOLES, AND NOT TO SINGLE OPENINCTED noyid. 
THIS PROCEDURE MAY GIVE LOWER EFFICIENCPRED ctaty. 
IN SOME CASES THAN THOSE FOR SYMMETRICUMB Neo}, 
GROUPS WHICH EXTEND A DISTANCE GREATORRR question, 
THAN THE INSIDE DIAMETER OF THE SHELL *9BB10,400 in 
COVERED UNDER P-192. WHEN THIS OCCUR 1948 and 
THE EFFICIENCIES COMPUTED BY THE RULES UND# IBF some 2 
p-192 SHALL BE USED. CoMpanic 
The rest of Par. P-193(b) as present!y wt total of 
ten shall follow in (c). Pet cent ¢ 
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THE ENGINEERING PROFESSION 


News and Notes 


As ComPILeD AND Epirep sy A. F. BocHENEK 





EJC Studies 1949 Employment Trends 


HAT the Engineers Joint Council is an 
oda step in the inevitable progress 
toward unity of the engineering profession, 
was demonstrated at its second meeting under 
the new EJC Constitution which has been 
formally approved by all five of the constituent 
societies. The Council announced the 1949 
membership for its committees and heard re- 
ports on a variety of projects through which 
the EJC is serving as spokesman for more than 
100,000 qualified engineers who are members 
if the five basic branches of engineering repres- 
sented by its member societies. 


EJC Committees 


The scope of interests and measure of unity 
already achieved are impressive. EJC member 
societies are active on the following EJC com- 
mittees: Constitution and By-Laws; Com- 
mittee of Secretaries; International Relations; 
General Survey Committee; National Engi- 
neers Committee; Selective Service Com- 
mittee; Engineers Co-Operating in Medical 
Research; Representative on UNESCO; Col- 
lective Bargaining by Engineers in Professional 
Work; Unity of the Engineering Profession; 
National Water Policy; Fuel Resources; 
Labor Legislation Panel; Science Legislation 
Panel; and Committee on National Military 
Establishment. Many of these committees 
were organized under the old agreement which 
created EJC as an interim agency to carry on 
the work of the dissolved American Engineer- 
ing Council. 


1949 Employment Situation 


Among the reports heard by the EJC was 
that of the General Survey Committee which 
recently completed a study of 1949 employ- 
ment programs for graduating engineers 
planned by industrial companies and govern- 
ment agencies. This committee was created 
carly in 1949 to serve as a central fact-gathering 
agency on significant trends within the engi- 
Neering profession. Its report on the 1949 
employment picture with facts about starting 
salaries for inexperienced engineers and salaries 
of engineers 10 years or more out of school, 
Provided new information on the economic 
Status of the engineer. 

Nearly 200 organizations who returned 
questionnaires reported that “they had hired 
10,400 inexperienced engineering graduates in 
1948 and estimated that they would hire 8175 
some 21 per cent less in 1949. For industrial 
‘ompanics, the decrease was 26 per cent to a 
total of 5700; for governmental agencies, 9 
Per cent to one of 2480. Agencies of the state 
sovernments actually expected a substantial 
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increase. Estimated employment includes 
1066 chemical or ceramic engineers, 1950 civil 
or structural, 1960 electrical, 2760 mechanical, 
aeronautical or industrial, 190 mining, and the 
remainder scattered,"’ the report states. The 
full text of the EJC report is to be published 
in a later issue. 

The status of the professional engineer in 
Federal civil service is currently under study 
by an EJC committee. In its preliminary re- 
port the committee stated that each of its 
members was gathering facts from employer 
and employee in his own field of engineering. 

With regard to EJC endorsement of Na- 
tional Science Foundation legislation, the 
Council heard a report of the EJC Science 
Legislation Panel. On March 31, 1949, the 
EJC Panel submitted a statement before a 
Congressional hearing, presenting views of the 


engineering profession on National Science 
Foundation bills now before the House of 
Representatives. The Senate has recently 
passed its own bill. In its statement the 
Panel said: ‘*‘The Engineers are vitally in- 
terested in basic scientific research and have 
consistently and actively endorsed legisla- 
tion purporting to establish a National 
Science Foundation. The views of the engi- 
neers have been recorded repeatedly in state- 
ments submitted by this panel at public Con- 
gressional hearings, first to the Committee on 
Military Affairs of the United States Senate in 
October, 1945, and subsequently to the Com- 
mittee on Interstate and Foreign Commerce 
of the House of Representatives in March, 
1947, and May, 1948.” 

For 1949 the EJC Executive Committee will 
consist of the following: R. E. Dougherty, 
ASCE, chairman; H. G. Moulton, AIME; 
E. G. Bailey, ASME; J. E. Housley, AIEE; 
and L. W. Bass, AIChE. 


File of Key Engineering Personnel 
Object of EJC Questionnaire 
Engineers Selected Urged to Co-Operate 


O provide source material for a who's 

who in engineering research and develop- 
ment and other scientific projects for use by 
the National Military Establishment, the 
Engineers Joint Council, acting through The 
American Society of Mechanical Engineers, 
has accepted the task of providing the Office 
of Naval Research with the names, addresses, 
ages, and details of professional and scientific 
qualifications of 100,000 key engineers in all 
branches of American engineering. 

The source file of key engineering personnel 
thus obtained will provide a valuable tool for 
solving a variety of technical personnel prob- 
lems. Its use will diminish disturbances of the 
national economy, organization of industry, 
and the personal welfare of engineers, and pro- 
vide a means by which national resources of 
technical personnel can be ascertained. The file 
will also point up weak spots which should 
be strengthened by education, training, and 
other means. As a national] asset the body of 
facts will be available to private industrial, 
educational, and professional-society planning 
groups, and for other legitimate purposes. 

A four-page questionnaire will soon be 
mailed to 100,000 engineers holding the grade 
of member or higher in 18 national professional 
engineering societies. The returns will be 
collected by the ASME and turned over to the 
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Office of Naval Research of the National 
Military Establishment for classification. 

The project is the result of a conference held 
in Washington, D. C., last fall attended by 
EJC representatives and many other engineer- 
ing agencies, at which was discussed the need 
for a list of 25,000 key engineers working in 
research, development, and other scientific prc j- 
ects who could be called in on a full or part- 
time basis to work on the broad scientific 
programs of the National Military Establish- 
ment. 

The task of collecting personal and pro- 
fessional data fell to the EJC as the largest 
joint agency of the engineering profession. 
ASME assumed administration of the project 
as contracting agent of the EJC. 

The Engineers Joint Council points out 
that this will not be just another questionnaire, 
but one sent to engineers selected from the 
upper echelon of the profession. The data 
sought is not intended for general government 
use but will go directly to the engineering 
agencies of the National Military Establish- 
ment, who will make direct use of it. As the 
questionnaire will provide the key to op- 
portunity to professional and patriotic service, 
engineers selected to receive it are urged to 
give it serious attention and to answer all 
questions fully. 
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UN to Sponsor First Scientific Conference 


Topic: Conservation and Utilization of Resources 


ORLD mobilization of natural re- 

sources techniques and know-how is 
the objective of the United Nations Scientific 
Conference on the Conservation and Utiliza- 
tion of Resources C(UNSCCUR), to be held 
at Lake Success, New York, Aug. 17-Sept. 6, 
1949. 

In response to personal invitation from 
Trygve H. Lie, secretary general, United 
Nations, and to invitations sent to govern- 
ments asking for selection of outstanding 
scientists, more than 450 engineers, scientists, 
and technicians from 30 countries have ac- 
cepted invitations to prepare papers. 

Already 231 papers dealing with new tech- 
niques for better use of land, water, minerals, 
forests, marine life, fuels, and energy resources, 
have been received. 

UNSCCUR is a new departure for the United 
Nations because it brings together not repre- 
sentatives of governments but representatives 
of science and the engineering profession. 


Broad Program Planned 


The conference program will be divided into 
two parts. Approximately half of the pro- 
gram will be devoted to the interrelation of 
resources techniques through plenary meetings 
on subjects of general interest to engineers, 
scientists, technicians, economists, and re- 
sources administrators. In this portion of 
its work the conference will examine the 
state of the world’s resources potential, meas- 
ure its depletion, and delve into the legacy of 
its past waste and misuse. Under the general 
heading, ‘‘Using and Conserving Resources,”’ 
estimates of the undiscovered oil and gas re- 
sources and the trends in the use of metals will 
be discussed. 

The other half will consist of 60 section 
meetings during which specialists will ex- 
change methods and experiences with specific 
problems and techniques. Subject by subject 
these meetings will cover forests, water, land 
resources, wildlife, fish, marine resources, 
fuels and energy, and mineral resources. 

As in other United Nations meetings, the 
meeting will be conducted by simultaneous 
interpretations in the five official languages, 
English, French, Spanish, Russian, and 
Chinese. 


Proposed by President Truman 


The conference was proposed by President 
Harry S. Truman in September, 1946, in a 
letter to the U. S. Delegate to the Economic 
and Social Council. In making the proposal, 
President Truman emphasized the relation of 
the conference to the problems of underde- 
veloped areas, stating: “‘It is my hope that 
such a scientific conference would bring to- 
gether all the new techniques of resource con- 
servation and utilization particularly for the 
benefit of underdeveloped areas, since the 
problems of these areas represent the hopes of 
millions of people for freedom from starvation 
and for opportunity in life.’ President 
Truman proposed that the experts called to- 
gether ‘‘would not necessarily represent the 





views of the gcvernments of their nations, 
but would be selected to cover topics within 
their competence on the basis of their indi- 
vidual experience and studies."’ 

Of special interest to mechanical engineers 
will be the section meetings under ‘*Mineral 
Resources’’ and ‘Fuels and Energy."’ In a 
half-day meeting devoted to conservation in 
manufacture, such subjects as conservation of 
iron, steel, and nonferrous metals in production, 
treatment of gas wastes, will be taken up 
Under the topic “Conservation by Substitu- 
tion,’’ substitution of light metals for steel 
and copper will be discussed, as well as 
possibilities of extracting mineral resources 
from the sea. Under “‘Fuels and Energy," 
the program lists such topics as underground 
gasification, synthetic-fuels production, new 
techniques in the coal industry, new develop- 
ments in electric power, and others. 


600 Attend International 
Congress in Cairo 


—_— than 600 engineers from 26 coun- 
tries participated in the Second Inter- 


national Technical Congress held in Cairo, 
Egypt, March 20-26, 1949, the purpose of 
which was a ‘“‘discussion of technical and 
special problems that are of primary impor- 
tance for the consolidation of peace."" The 
Congress was sponsored by the World Engi- 
neering Conference. 

W. H. Carson, Mem. ASME, attended the 
congress as honorary vice-president of The 
American Society of Mechanical Engineers 
and as official delegate of the Engineers Joint 
Council. Other American delegates were: 
Charles R. Enlow, argicultural attaché, U. S. 
Embassy, Ankara, Turkey; T. W. Mermel, 
U. S. Bureau of Reclamation, Washington, 
D. C.; Edwin R. Raymond, agricultural 
attaché, U. S. Embassy, Cairo; Commander 
Robert D. Thorson, U. S. Navy, assistant 
Naval attaché, U. S. Embassy, Cairo; Col. 
Theodore A. Weyher, assistant military 
attaché, American Legation, Berne, Switzer- 
land; and Ray P. Walters, representing the 
American Institute of Mining and Metallurgi- 
cal Engineers. 

More than 30 resolutions were adopted 
during the Congress. These reaffirmed the 
objectives of the first technical congress held 
in Paris in 1946 to be those of more research 
in human problems, decisive action against 
want, and international co-operation in dis- 
semination of technological knowledge. The 
delegates felt that progress since 1946 had been 
too meager, and listed as reasons the devasta- 
tion caused by the war, the rapid increase of 
new needs, and the international barriers to 
movements of individuals and access to raw 
materials and machines. It was agreed that 
more attention should be given by interna- 
tional organizations to the study of fuels and 
production of power; that knowledge on 
extraction and peaceful use of nuclear material 
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should be more widespread, and that an inter- 


national body should be set up te collect and 
serve as a Clearinghouse for information on 
control and use of water resources. Also ac- 
cepted as one of the major objectives of engi 
neers was that technical progress should be 
directed to the greatest possible saving of 
human primary labor and the economy of 
expendable raw materials 


ECPD Junior Engineer’s 
Guide 


FN ypraores for the professional life of the 
young engineer, the work of the lat 
William E. Wickenden, for 18 years president 
of Case Institute of Technology, Cleveland 
Ohio, has just been published by the Engi- 
neers’ Council for Professional Development 

The book, titled, ‘A Professional Guide for 
Junior Engineers,’’ was begun by Dr. Wicken- 
den in 1942, and his untimely death in 1947 
came before he completed his final versior 
G. Ross Henninger, then editor of Electrica 
Engineering, and now director of publications 
of the Illuminating Engineering Society, 
undertook the task of editing the final versior 

The book presents the philosophy and 
engineering ethics a young engineer needs for 
success as viewed by Dr. Wickenden. It opens 

with a historical survey of the engineer's 
heritage, going back to Tubal-cain, and traces 
the beginnings of engineering societies. From 
there Dr. Wickenden traces the engineering 
profession through its every aspect, what the 
young engineer can expect to find, the difference 
between a trade and a profession, professional 
relationships, finally ending the book with his 
most famous essay on a philosophy of life 
‘The Second Mile,"’ known to engineers the 
world over. 

Addenda to the book are: “‘Faith of the 
Engineer,"’ a credo accepted by the ECPD, a 
recommended Reading List for Junior Eng 
neers, A Self-Appraisal Questionnaire, and the 
Canons of Ethics for Engineers. 

The Engineers’ Council for Professiona 
Development, founded in 1932, is a con 
ference of engineering bodies, organized to 
enhance the professional status of the engr 
neer through the co-operative efforts of nx 
tional organizations concerned with the pro- 
fessional, technical, educational, and legisla 
tive phases of engineers’ lives. 

Copies may be ubtained from the Engineers 
Council for Professional Development, 29 
West 39th Street, New York 18, N.Y., for one 
dollar. Quantity purchases are available ata 
discount. 


Engineering Societies 
Library 


MONG the services rendered by the 
Engineering Societies Library 1s the 
translation service which in the past 25 yeats 
has earned an enviable record and each year 
receives hundreds of requests for translations 
The group has translators for 25 languages who 
are experts in various fields of enginccring, 
make translations and check them for a 
curacy and readability; 4500 translations 
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have been indexed; and the charge for transla- 
tions made, helps to defray the costs of the 
general service. The rates per hundred words 
for English translations of technical articles 
of ordinary difficulry are: German, French, 
Italian, and Spanish, $1.50; Russian, Dutch, 
Portuguese, Danish, and Swedish, $2 Quo- 
tations are submitted on request for Japanese, 
Chinese, Finnish, etc. Members of the 
Founder Societies who order work for their 
personal use and pay by personal check will 
receive a discount of 20 per cent on translations. 

The other available include a 
Service Bureau which serves persons who lack 


services 


the time to use the reading room, or live too 
far away. This group makes literature 
searches and handles questions on any engincer- 
ing subject. The service ranges from recom- 
mending books on a specific subject to the 
preparation ot comprehensive annotated 
bibliographies. The Library is also prepared 
to handle requests for photostats and micro- 


film 


Gilbreths’ Biography 
Published 


7. ASME Biographical Series’ special 
subscription edition of ‘Frank and Lillian 
Gilbreth: Partners for Life,’" by Edna Yost, 
with a foreword by A. A. Potter, Hon. Mem 
ASME, engineering, Purdue Uni- 
versity, is now available. It is an impressive 
story of the Gilbreths’ work in motion study, 
f the ‘“Gilbreth System,’’ of Mrs. Gilbreth’s 
valiant continuation of her husband's work 
after his death in 1924. In 1944 she received 
from The American Society of Mechanical 
Engineers and the American Management As- 
sociation the Gantt Medal presented jointly 
toher and to Frank Gilbreth for their pioneer 
work in scientific management. The 

f the Gilbreths’ professional career is only 
part of the biography. Their domestic 
partnership was as fully realized. 

The special subscription edition is bound in 
an attractive, durable, dark-green cloth, with 
gilt-top pages, silk headbands, the title 
stamped in gold, amply illustrated, and is 
priced at $4.40 to ASME members, $5.50 to 
hoymembers. A review of the book by J. M 
Juran, Mem. ASME, appears on page 610 of 
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Engineers Study Price 
Structure 


WO factors in the price structure of in- 

dustry directly influenced by what the 
engineering profession contributes to the arts 
of production and distribution, were singled 
out for concentrated study by more than 60 
tepresencatives of industry and engineering 
Societies at a meeting called by the Manage- 
ment Division of The American Society of 
Mechanical Engineers in New York, N. Y., 
March 23, 1949. 

Although the relationship between pro- 
ductivity and price is quite clear, the present 
‘ituation of high prices and mounting em- 
ployment calls for a vigorous restudy and 
statement, according to the ASME Manage- 
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ment Division. Since productivity was es- 
sentially a responsibility of mechanical engi- 
neers, the first objective agreed upon was the 
development of new facts which would deserve 
to re-establish and reaffirm this relationship. 
The second objective on which the group 
concurred was the cost of physical distribution 
of products and how it affects price. Two 
recent developments, the U. S. Supreme Court's 
basing point decision and the 50 per cent 
postwar increase in rail rates, point up the 
urgency of such a study. According to 
Fenton B. Turck, Mem. ASME, who presided, 
these developments have introduced an in- 
flexible factor in the structure which 
must be clearly understood if corrective meas- 


price 


ures are to follow. 

In a general discussion during which many 
suggestions were made on how to implement 
the study, it was agreed to consider only the 
productivity and distribution factors in the 
pricing picture. A questionnaire will soon be 
mailed to co-operating companies as the first 
step in the project. 


Industrial Fire Prevention 
Literature Available 


A fund of engineering information 
on fire protective and preventive features 
of design and construction in the form of 
standards, reports, and recommended practices 
is available free from the engineering and 
research agencies of the Nationa] Board of 
Fire Underwriters, New York, N. Y. 

Organized in 1866 by capital-stock fire- 
insurance companies to reduce the incidence 
of danger by fire, the Board has a current 
membership of more than 200 company mem- 
bers. Of particular interest to engineers is the 
Board's Committee of Fire Prevention and 
Engineering Standards, which conducts muni- 
cipal inspections, probes fire defenses of cities, 
studies industrial operaticns and processes, 
and prepares standards for safe operation. 
Recently a new research division was organized 
to study hazards introduced by industria] use 
of new chemicals. 

The Board sponsors among its other ac- 
tivities the annual Fire Prevention Week which 
serves to bring the causes of fire to public 
attention, Spring Clean-Up Week, and co- 
operates with other agencies in promoting 
forest-fire prevention and farm safety. Its 
fire-prevention posters are known all over 
the country. 

As a service to industry and the public, all 
of the Board's reports and standards are dis- 
tributed free of charge. In a recent bulletin 
the Board lists more than a hundred standards 
and recommended safeguards covering fire 
extinguishing appliances and auxiliaries, 
flammable liquids, combustible solids, hazard- 
ous gases, explosive dust, electrical equipment 
and safe construction. The bulletin also 
lists research reports on fire hazards of the 
plastics industry and in the heat-treatment of 
metals, and special technica) reports on such 
disasters as the Texas City explosion and fire. 

The bulletin and standards are free and may 
be obtained from the National Board of Fire 
Underwriters, 85 John Street, New York 7, 
NF: 


Kreisinger Laboratory 
Dedicated 


HE Kyeisinger Development Laboratory, 

located at the plant of Combustion Engi- 
neering-Superheater, Inc., Chattanooga, Tenn., 
was dedicated on April 22, 1949, by J. V. 
Santry, Mem. ASME, president of the com- 
pany. The Jaboratory honors the memory of 
the late Henry Kreisinger, Mem. ASME, one 
of the pioneers of pulverized-fuel firing. In 
attendance for the ceremony were many 
prominent business and government leaders 
and company executives. 

The two buildings which comprise the 
laboratory were completed in 1946. They 
are fully equipped to handle routine testing 
for experimental work. Facilities are also 
available for overhauling and calibrating 
test instruments used for field testing purposes. 

Joining the research department of Combus- 
tion Engineering Company in 1920, Mr. 
Kreisinger devoted most of his time in the 
early years to the development of pulverized- 
coal firing and the use of water cooling in 
furnaces. His work for the company in later 
years included supervision of research and 
testing with respect to all types of fuel- 
burning equipment, investigations of furnace 
temperatures, and many related subjects. 
Planning for the company’s new development 
laboratory occupied much of his time during 
his later years, and before his death on May 7, 
1946, he was able to see many of these plans 
nearing completion. 

In 1943 he received the Percy Nicholls Award 
which is given jointly by the Coal Division of 
the American Institute of Mining and Metal- 
lurgical Engineers and Fuels Division of The 
American Society of Mechanical Engineers 
for notable scientific or industrial achievement 
in the field of solid fuels. 


Joseph Bramah 
Bicentenary 


HE bicentenary of the birth of Joseph 

Bramah, eighteenth-century British engi- 
neer and inventor, was celebrated by cere- 
monies in Wentworth Castle, Stainborough, 
York, England, May 9, 1949. Joseph Bra- 
mah, born a farmer's son in 1749, was re- 
garded as the mechanical genius of his time 
when he died in 1814. Among his achieve- 
ments are the design of one of the first rotary 
pumps, invention of a safety lock and a hy- 
draulic press. In 1785 he suggested screw 
propulsion of ships, and hydraulic transmission 
of power. The celebration, sponsored by the 
Sheffield Trades Historical Society, consisted 
of addresses on the life and work of Joseph 
Bramah, and an exhibit of some of his in- 
ventions and patents. 


HE Western Society of Engineers cele- 
brated its eightieth anniversary and the 
dedication of its new headquarters at 84 East: 
Randolph Street, Chicago, Ill., in the John 
Crerar Library property, on May 25, 1949. 
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Unified National Plumbing Code Sought 


to End Confusion 


ao of a unified national 
plumbing code which will incorporate 
best features of five plumbing codes currently 
competing on the national level, and which 
can be accepted by all sections of the country, 
was the purpose of a meeting in Washington, 
D. C., May 10 and 11, 1949, attended by 
representatives of government health and 
safety agencies, plumbing industry, and 
technical societies. 

The meeting was called by The American 
Society of Mechanical Engineers and the 
American Public Health Association as the 
first step in correcting the chaotic situation 
in the plumbing field caused by more than 
1600 local pumbing ordinances which differ 
among regions and even sections of the same 
national region. For industry and the public, 
this lack of uniformity has meant increased 
cost of plumbing installations, and substandard 
health and safety provisions, in some cases. 

Organizations who also sent representatives 
were: The Housing and Home Finance 
Agency, and the National Bureau of Stand- 
ards, both of the U. S. Department of Com- 
merce; Western Plumbing Officials Associa- 
tion; Conference of State Sanitary Engineers; 
American Society of Sanitary Engineering; 
and the Building Officials Conference of 
America. 


Five Major Plumbing Codes 


The proposed unified national plumbing 
code is to be based on three existing codes 
and drafts of two codes now being formed. 
The existing codes are: (1) American Standard 
Plumbing Code drafted by a committee spon- 
sored by the ASME with the co-operation of 
the APHA; (2) the Uniform Plumbing Code 
of the Department of Commerce; and (3) 
the Western Plumbing Officials Code which is 
now in force in 13 western states. The two 
codes in process of compilation are those of 
the Building Officials Conference of America, 
and the American Society of Sanitary Engi- 
neers. 





REGULAR MEETING OF ASME BOILER CODE COMMITTEE, CHICAGO, ILL., MAY 17 


in Plumbing Field 


Following the election of F. W. Dawson, 
Mem. ASME, dean, college of engineering, 
University of lowa, lowa City, Iowa, as chair- 
man, and V. T. Manas, Mem. ASME, chief, 
Uniform Plumbing Code Committee of the De- 
partment of Commerce, as executive secretary, 
the meeting began by defining basic plumbing 
terms. Itwastheconsensus that the new code 
should be prefaced by a statement of principles 
of good plumbing practice which could be used 
by legislators informulating plumbingstatutes, 
and that the code proper should be a compila- 
tion of best features of existing national codes. 
Statement of twelve of the principles was 
formulated and accepted, and ten others were 
considered for further study. To aid in the 
detailed work of selecting code provisions, 
it was decided to prepare a comparative chart 
listing parallel requirements of the five codes 
so that members of the group could vote on 
which wording would be used in the new 
document. 

The group also agreed that the American 
Standard Plumbing Code of minimum require- 
ment drafted by a committee representing 30 
co-operating organizations under the proce- 
dures of the American Standards Association 
and the Department of Commerce code, al- 
ready harmonized with it, and would serve as 
the groundwork for the new unified national 
code. Copies of the ASA code (A40.7-1949) 
are available at $2.50 from the ASME Pub- 
lication-Sales Department, 29 West 39th 
Street, New York 18, N. Y. 


Boiler Code Committee 
Meets in Chicago 


ORE than 125 engineers representing the 
steam-power and pressure-vessel indus- 
tries were guests at the regular May mecting 
of the Boiler Code Committee of The American 
Society of Mechanical Engineers held in the 
Sheraton Hotel, Chicago, Ill., May 17, 1949, at 
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the invitation of the ASME Chicago Section 

Each year the Boiler Code Committee holds 
one meeting away from New York, N. Y., 
where it conducts most of its business, to allow 
engineers in other sections of the country tr 
witness its operations. In recent years such 
meetings have been held in Los Angeles and 
Boston. 

One of the first actions taken by the Com- 
mittee was a resolution acknowledging the 
‘constructive and valuable contributions"’ of 
Samuel Kepner Varnes, member of the com- 
mittee since 1936, who died on April 19, 1949, 
and expressing sympathy to members of his 
family. 

On the committee's agenda for May were 
cases covering staybolts, refrigerated wall 
storage tanks, proposed working stresses for 
nickel, copper, and aluminum alloys, and 
others. Midwest engineers watching the 
committee in action were impressed by the 
diligence with which inquiries brought before 
it by users of the ASME Boiler Code were 
investigated and discussed before actions were 
taken. 


Committee to Interpret 
New Plumbing Code 


ITH the completion of the new Ameri- 

can standard Plumbing Code (ASA 
A40.7-1949), a small working group has been 
established by The American Society of Me- 
chanical Engineers and The American Public 
Health Association, sponsors of the new code, 
to answer inquiries about provisions of the 
code. 

Members of the Committee, all of whom 
were active in formulating the code, are: A 
H. Morgan, chairman, Mem. ASME, director, 
division of building management, Department 
of Public Works, New York, N. Y.; M 
Warren Cowles, health officer, department of 
filtration, Hackensack Water Company, New 
Milford, N. J.; F. W. Dawson, Mem. ASME, 
dean, college of engineering, University of 
Iowa, lowa City, Iowa; C. Holmquist, 
formerly director, division of sanitation, 
State Health Department, Albany, N. Y.; 
and V. T. Manas, Mem. ASME, housing and 
home finance agency, U. S. Department of 
Commerce, Washington, D.C. 

Request for interpretation should be ad- 
dressed to the Plumbing Code Interpretation 
Committee, ASME, 29 West 39th Street, New 
York 18, N. Y. 
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Proposed Revision to Safety Code for 
Elevators Completed 


Public Comment R equested 


7 ‘HE preliminary draft of a proposed re- 


vision to Rule 217 of the American Stand- 
ard, ‘Safety Code for Elevators, Escalators, 
and Dumbwaiters,’’ covering capacity and 
loading, has been completed and is now being 
distributed to the public for review and com- 
ment. Comments should be addressed to 
Sullivan Jones, chairman, Sectional Commit- 
tee for Safety Code for Elevators, c/o The 
American Society of Mechanical Engineers, 29 
West 39th Street, New York 18, N. Y 


The proposed revision follows 
Rule 217 Capacity and Loading 


a For passenger elevators having platform 
areas not exceeding 50%q ft, the contract 
load shall be not less than determined by 


the following formula 
L = 0.667A? + 66.7A 


For platform areas exceeding 50 sq fr, 
the contract load shall be not less than 


L = 0.0467 A? + 125A 1367 


where L = contract load in pounds, and 
{ = inside net platform area in square 
feet 


Curves A and B in Figs. 4 and 4A 
show graphically the contract loads for 
various inside net platform areas. 

Table 7 shows the maximum inside 
net platform area for the most common 
contract loads 


TABLE 7 MAXIMUM INSIDE NET PLAT- 
FORM AREA FOR THE MOST COMMON 
CONTRACT LOADS 


Inside Inside 
Contract platform Contract platform 
load area load area 
5x 7.00 4500 46.2 
600 8.3 5000 50 
x 9.6 6000 $7.7 
1000 13.25 7000 65.3 
1200 15.6 8000 72.9 
15x 18.9 gooo 80.5 
18 22.1 10000 88 
2000 4.3 12000 103 
250 29.1 15000 125.1 
3000 33.7 18000 146.9 
3500 38.0 20000 161.2 
4000 42.2 25000 196.5 


6 The minimum contract load for freight 
levators shall be based only on the 
veight and class of the load to be 
handled, and such elevators shall be 
designed for the class of loading for 
which they are used. This code recog- 
nizes three classes of loading for freight 
elevators as follows: 

Class A: General freight loading: 
Where the load is distributed and the 
weight of any single piece of freight or of 
any single hand truck and its load does 
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CURVE 6) 


not exceed '/, the contract load of the 
elevator. With this type of loading the 
load is handled on and off the car plat- 
form manually or by means of hand 
trucks. For this class of loading, the 
contract load shall be at least 50 Ib per 
sq ft of inside net platform area. 

Class B: Motor-vehicle loading: Where 
the elevator is used solely to carry a 
single automobile truck or a single pas- 
senger automobile. For this type of 
loading, the contract load shall be at 
least 35 lb per sq ft of inside net platform 
area. 

Class C: Industrial truck loading: Where 
the load is handled on and off the car 
platform by means of industrial power 
trucks or by hand trucks having a loaded 
weight exceeding '/, the contract load 
of the elevator. With this type of load- 
ing, the industrial truck may deposit its 
load on the elevator platform; or the 
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FIG. 4 CONTRACT-LOAD GRAPH FOR EFFEC- 
TIVE PLATFORM AREAS FROM 0 TO 50 sQ FT 
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truck and its load may be carried on the 
elevator platform; or the industrial 
truck may be used to move loaded trailers 
on or off the elevator platform. When 
the industrial truck and a load of material 
are to be carried simultaneously, the 
weight of the truck, plus the material 
handled shall not exceed the contract 
load of the elevator. 

Nore: In the design of the elevator car 
and its guide rails and their supports, to- 
gether with the capacity of the brake and the 
traction relation, consideration should be 
given to the maximum static load imposed 
on the elevator car by each of the methods 
outlined in handling the load on and off the 
elevator platform. 

c Every elevator shall have a metal capac- 
ity plate securely fastened in place in a 
conspicuous place inside the car, indicat- 
ing the contract load in pounds (see also 
217e5). 

For passenger elevators the letters and 
figures shall be not less than '/4 in. in 
height, and for freight elevators not less 
than 1 in. high. 

For freight elevators the capacity plate 
shall also designate in lettering not less 
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TIVE PLATFORM AREAS FROM 50 TO 200 sQ FT 
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than '/2 in. in height whether the eleva- 
tor is designated for general freight load- 
ing, motor-vehicle loading, or industrial- 
truck loading, as outlined in paragraph 5. 

A metal sign shall be conspicuously 
located in every freight elevator, except 
elevators permitted by Rule 217d to carry 
employees, reading in letters not less than 
'/y in. high: “This is not a passenger 
elevator. No person other than the oper- 
ator or those necessary to handle freight 
are permitted to ride on this elevator." 

A metal plate shall be securely fastened 
in a conspicuous place to the crosshead of 
each elevator and shall bear the following 
information: 

1 The weight of the complete car in- 
cluding the car safety and all auxiliary 
equipment attached to the car. 

2 The contract load and speed. 

3 The cable data required by Rule 230b. 
4 The manufacturer's name and date of 
installation. 

Car capacity and crosshead plates shall 

have the letters and figures stamped in, 
etched, or cast on the surface of the plate. 
Freight elevators shall not be used to 
carry passengers except that by special 
permission of the enforcing authority 
they may be used to carry employees, pro- 
vided the elevators meet the require- 
ments for power passenger elevators speci- 
fied in Rules 217a ‘“‘Contract Load,’’ 120 
‘“‘Hoistway Doors,’’ and 121 ‘*Hoistway- 
Door Interlocks,”” and provided that the 
car is completely enclosed above the 6 ft 
level and on the top with solid enclosure 
or with open-work enclosures which 
will reject a ball 2 in. in diameter, and 
provided that each car opening is 
equipped with a car gate or door and a 
car gate or door electric contact. 
Power passenger and freight elevators 
shall not be used for carrying safes or 
other one-piece loads greater than the 
contract load of the elevator unless the 
following requirements are complied 
with: 


1 A locking device shall be provided 
which will hold the car at any landing 
independently of the hoisting cables while 
the safe or other object is being loaded or 
unloaded. 

2 The locking device shall be so desig- 
nated that it cannot be unlocked unless 
the entire weight of the car and load is 
suspended on the cables. 

3 The wrench or other device for operat- 
ing the locking device shall be remova- 
ble. 

4 The locking device shall be designed 
to withdraw the bars should it come in 
contact with the landing locks if the car 
is operated on the up motion. 

5 A metal plate shall be provided in 
the elevator car which shall bear the 
words “Capacity Lifting Safes’’ in 
letters followed by figures giving the 
capacity in pounds for lifting safes for 
which the machine is designed, the letters 
and figures to be not less than '/, in. 
high, stamped, etched, or raised on the 
surface of the plate. 


6 The car platform, car frame, sheaves, 
shafts, cables, and locking device shall be 
designed for the specified ‘‘Capacity Lift- 
ing Safes’’ with a factor of safety of not 
less than 5. 

7 The car safeties shall be designed to 
stop and hold the specified “‘Capacity 
Lifting Safes’’ with the cables intact. 

8 Where there is a passageway under 
the hoistway (see Rule 109d) the machine 
shall be designed to operate with the 
“Capacity Lifting Safes’ at slow speed 
and the car safety shall be designed to 
stop and hold the car and ‘‘Capacity Lift- 
ing Safes’* independently of the cables. 

9 For traction machines, where neces- 
sary to secure adequate traction, addi- 
tional counterweight shall be added, so 
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that the total overbalance is at least 
equal to 45 per cent of the “‘Capacity 
Lifting Safes."’ 


f The locking device specified in Rule 
217e-1, shall be provided for any pas- 
senger elevator installed for carrying safes 
or other one-piece loads which exceed 
75 per cent of the contract load 

g The ‘Capacity Lifting Safes’’ of any 
passenger-traction elevator shall nor 
exceed 1'/; times the contract load of the 
elevator. 

bh Allelevator machines equipped for carry 
ing safes or other one-piece loads greater 
than the contract load of the elevator 
shall be provided with a special switch 
near the machine for operating under such 
conditions 


Unified Screw Threads Standard Available 


Consumer Co-Operation Urged 


ITH the observation that there is no 

end to the development and improve- 
ment of an active standard, the sponsors of the 
Unified and American Screw Threads Standard 
(ASA_ B1.1—1949), just published by The 
American Society of Mechanical Engineers, 
introduce what is perhaps the most important 
standardization achievement of the century. 
The standard harmonizes two stubborn screw- 
thread traditions which have gone their own 
way for nearly a hundred years without 
compromise. So basic are screw threads to 
industry, so enormous the economic stakes 
involved in inventories and machine tools, 
that it took two world wars, huge wastes in 
time, money, and life, and years of negotiations 
before the Whitworth and Sellers screw-thread 
forms could be altered sufficiently to make 
them interchangeable. 

The new standard is issued as a revision of 
the 1935 American Standards and includes the 
Unified Screw Threads Standards of Canada 
and the United Kingdom agreed upon in 
Washington, D. C., in November, 1948. 
Since the two standards are identical for all 
practical purposes, both appear in the same 
numerical tables. The Unified Standards are 
distinguished by use of bold-face type. 


60-Degree Angle Retained 


The new basic screw-thread form, with an 
angle of 60 deg, has a rounded root in the 
screw. The crest of the screw may be either 
flat or rounded. The new form is inter- 
changeable with the old and can be produced 
with the customary type of tools having flat 
crests when new. Six classes of threads are 
provided. Each class is characterized by the 
amount of tolerance, or tolerance and allow- 
ance specified. Classes 1A, 2A, and 3A apply 
to screws, and classes 1B, 2B, and 3B apply to 
nuts. 

Transition to the new screw threads should 
not be difficult because the old classes of the 
1935 Standard can be replaced by the combina- 
tion of new classes: for example, the old class 
1 by the new 1A with 1B, class 2 by 3A with 
2B, and class 3 by 3A with 3B. 


In addition to 41 page-length numerical 
tables, the new standard contains an historical! 
account of its development, illustrates screw- 
thread forms, lists formulas upon which tables 
are based, describes thread series, and sug- 
gests applications. 

Copies may be obtained from ASME Pub- 
lication-Sales Department, 29 West 39th 
Street, New York 18, N.Y. Price is $3 


Most Significant Modification 


To minimize misunderstanding during 
change-over and to encourage co-operation of 
users, the Committee responsible for the new 
standard recently sent the following message to 
industry 

The most significant modification in the 
Unified and American Screw Threads Standard 
is the addition of classes 2A and 2B. 

Class 2A is an external thread classification 
which provides an allowance or clearance 
between its maximum metal condition and the 
maximum metal condition of any class of in- 
ternal thread into which it assembles. This 
clearance minimizes galling and seizing in 
high-cycle wrenching and high-temperature 
applications. It also accommodates plating 
when required. Class 2A is recognized as 
standard practice for production of screws, 
bolts, and other threaded fasteners. Class 
2B is a realistic approach to the tolerances re- 
quired in the production of standard nuts 

Changing to classes 2A and 2B does not af- 
fect strength or interchangeability. Com- 
ponents are mechanically and functionally 
interchangeable in any combinations of the 
old and new classes. 

Specification and adoption of these new 
classes of thread into actual practice will re- 
quire restraint on the part of the users in order 
to afford manufacturers opportunity for re- 
duction of present inventories of finished 
product and the working off of current stocks 
of tools and raw materials. 

To implement change-over to the new classes 
of thread, users for an indeterminate period 
specify the new classes but permit the old 
classes as optional. Conversely when speci 
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fications are not changed, users should accept 
the new classes as optional. 

Producers and users have agreed that im- 
plementation of the new standards should 
proceed as rapidly as transition can be effected, 
and that inspection should be governed ac- 
cordingly. They recommend, however, that 
for the time being neither the new nor the old 
classes as they apply to screws, bolts, nuts, 
and similar threaded fasteners, should be 
mandatory except for specific applications 
agreed upon by consumer and producer. 


Steel Pipe Flanges 


4 SUPPLEMENT to the American Standard, 
“Steel Pipe Flanges and Flanged Fittings’ 
ASA Bl6c5-1939), containing revised pres- 
sure-temperature ratings for carbon, carbon- 
molybdenum, and equivalent steel pipe flanges 
and flanged fittings, has been published re- 
cently by The American Society of Mechanical 
Engineers 

The revised ratings replace those given in 
the 1939 standard and the American War 
Standard issued in 1943, and are intended as an 
interim measure decided upon to end con- 
fusion created in industry by the two standards 
now in use. The committee which drafted 
the supplement is currently working on a study 
of temperature-pressure ratings which is not 
expected to be completed for several years 

The 10-page supplement contains five tables, 
four of which replace Tables 6 to 11 of the 
1939 standard, and the fifth gives the minimum 
wall thicknesses of welding-end valves 

Supplement No. 1 (ASA B16e6-1949) may 
be obtained from the ASME Publication- 
Sales Department, 29 West 39th Street, New 
York 18,N.Y. Price is 40 cents 


Pipe Fittings Standards 


TWO NEW American Standards have just 
been published by The American Society of 
Mechanical Engineers. The first is the Ameri- 
can standard, ‘‘Brass or Bronze Screwed 
Fittings, 250 Lb,’’ which covers 90 and 45- 
deg elbows, tees, crosses, couplings, reducing 
tees, and 90-deg reducing elbows for nominal 
pipe sizes of '/2 to 4 1n. 

The new standard was originally drafted by 
the Manufacturers Standardization Society 
of the Valve and Fittings Industry in 1930, to 
represent the most economical practice con- 
sidered suitable for 250 Ib pressure rating. 
In 1944 the original industry standard was re- 
vised and submitted to the American Standards 
Association. The standard sells for 35 cents. 

The second standard published is the Ameri- 
can standard, ‘‘Ferrous Plugs, Bushings, and 
Locknuts,"" which covers square-head plugs 
for nominal pipe sizes from '/s to 3'/¢ in.; 
bar or slotted-head plugs for pipe sizes 4 to 8 
in.; countersunk plugs for pipe sizes '/s to 4 
in.; and outside head, inside head, and face 
bushings ranging in sizes from '/, X 1/2 to 
8 X 6 in. 

The new standard brings together under 
one cover American standards, ‘‘Pipe Plugs, 
Bl6e2-1936,"’ and ‘‘Pipe Bushings and Lock- 
nuts, B16.14-1943,"" formerly published sepa- 
ately. It sells for 40 cents a copy. 

Both standatds were sponsored under the 
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procedure of the American Standards Associa- 
tion by the Heating, Piping, and Air Condi- 
tioning Contractors National Association, 
the Manufacturers Standardization Society of 
the Valve and Fittings Industry, and The 
American Society of Mechanical Engineers. 
Copies may be ordered from ASME Publica- 
tion-Sales Department, 29 West 39th Street, 
New York 18, N. Y. 


Welding 


A REVISION of the American Welding 
Society's 1942 standard, ‘‘Welding Terms and 
Definitions,’’ A3.0-49, has just been published. 
The 50-page standard is the result of three 
years’ work of a committee of 19 representa- 
tives of industry, government agency organi- 
zations, and research institutes. The first 25 
pages are devoted to an alphabetical listing 
of the terms, and the remaining pages to line 
illustrations clarifying the definitions. Cost 
per copy is $1. 

As part of the same project the AWS re- 
vised the standard, ‘Master Charts of Weld- 
ing Processes and Process Charts.’" This 
standard, consisting of five charts, classifies 
the various welding processes and deline- 
Price is 35 cents 
obtained from 
33 West 39th 


ates the variations of each. 
per set. Copies may be 
American Welding Society, 
Street, New York 18, N. Y. 





Engineering Literature 


Investment Casting 


“ESL Bibliography No. 3," a list of 111 
selected references to books and articles re- 
lating to precision investment casting by the 
lost-wax process, has just been compiled by 
the Engineering Societies Library, New York, 
N. Y. Theory, design problems, specific-in- 
dustrial applications, and factory and pro- 
duction methods are all covered in the an- 
notated references. Short descriptive articles 
and patent references have been omitted. 
Some historical references have been included 
to give a review of the application of this 
process in art and dental work. 

The bibliography may be purchased from 
the Engineering Societies Library, 29 West 
39th Street, New York 18, N. Y. Price is 
$2.50. 


Air Conditioning 


THE 1949 edition of the Heating, Ventil- 
ating, and Air Conditioning Guide recently 
published, contains a 992-page technical-data 
section, and a 392-page catalog section, and 
is the largest issued by the American Society 
of Heating and Ventilating Engineers. Many 
special features and numerous revisions which 
bring the technical data up to date with cur- 
rent practice and the most recent research, 
were achieved through the co-operation of 
more than 40 members and many other 
authorities. 

The list of codes and standards applicable 
to heating, ventilating, and air-conditioning 
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practice has been enlarged so that it now in- 
cludes 115 which are of importance to the 


practicing engineer in this field. Information 
is given on the latest available edition of each 
code, together with the address of the organi- 
zation from which it may be obtained. 

The Guide is priced at $7.50 and is available 
from ASHVE, 51 Madison Avenue, New 
York 10, N. Y. 


Heat Transfer and Fluid 
Mechanics 


TWENTY-TWO papers on heat transfer 
and fluid mechanics presented before the Heat 
Transfer and Fluid Mechanics Institute, 
Berkeley, Calif., June 22-24, 1949, have been 
published by The American Society of Mecha- 
nical Engineers as a service to the engineering 
profession. The papers appear in an 8 X 11- 
in. spiral-bound book complete with charts, 
photographs, and bibliography. 

The Institute, sponsored by various engineer- 
ing colleges in California and by sections of 
several engineering societies, was organized in 
1948 to promote papers of high technical 
caliber in the fundamentals of heat transfer 


Meetings of Other 
Societies 
July 13 
American Society of Civil Engi- 
neers, summer convention, Hotel 
Del Prado, Mexico City, Mexico 
Aug. 23-26 
American Institute of Electrical 
Engineers, Pacific general meet- 
ing, Fairmont Hotel, San Fran- 
cisco, Calif. 
Sept. 6-9 
American Institute of Chemical 


Engineers, Montreal (regional) 
meeting, Mount Royal Hotel, 
Montreal, Can. 

Sept. 19-23 
American Chemical Society, 
116th national meeting, Atlantic 
City, NJ. 

Sept. 19-23 
Illuminating Engineering Society, 
national technical conference, 


French Lick Springs Hotel, French 
Lick Springs, Ind. 


Sept. 26-28 
Illinois Institute of Technology, 
University of Illinois, North- 
western University, American In- 
stitute of Electrical Engineers, 
and Institute of Radio Engineers, 
1949 national electronics con- 
ference, Edgewater Beach Hotel, 
Chicago, II. 

(For ASME Calendar of Coming 

Events see page 628) 
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and fluid mechanics phenomena which are 
basic to many engineering activities. 

Papers presented before the 1949 meeting 
of the Institute cover such subjects as: Bound- 
ary-layer effect on spinning spheres; analysis 
of short-length liquid sprays; heat-transfer 
coefficients in beds of moving solids; heat- 
transfer coefficients and friction factors for 
air flowing in a tube at high surface tempera- 
tures; and others. 

The Institute volume may be obtained from 
the ASME Publication-Sales Department, 29 
West 39th Street, New York 18, N. Y. Price 
is $5. 





Notes on Coming Meetings 


HE week of Oct. 10, 1949, has been 

selected for the first Pacific area national 
meeting of the American Society for Testing 
Materials, to be held at the Fairmont Hotel, 
San Francisco, Calif. Some 70 technical 
papers will be presented dealing with the field 
of engineering materials and related subjects. 


SOUTHWEST Air-Conditioning Exposition 
of the International Heating and Ventilation 
Exposition will be held at the State Fair Park, 
Dallas, Texas, Jan. 23 to 27, 1950, sponsored 
by the American Society of Heating and Ven- 
tilating Engineers, simultaneously with their 
56th annual meeting. Dallas is the center of 
an unprecedented surge of new enterprise 
that is sweeping the area, and practically all 






new building throughout the Southwest is air- 
conditioned. A substantial number of ex- 
hibitors have already engaged space at the 
Dallas exposition which will assure a well- 
rounded display covering every phase of the 
equipment involved in air-conditioning prob- 
lems. It is the only exposition of its kind to 
be held during 1950. 


THE first Plant Maintenance Show and ex- 
position devoted exclusively to cost reduction 
through improved installation, operation, and 
maintenance of equipment and services in 
factories, warehouses, and other plants, will 
be held in the Public Auditorium, Cleveland, 
Ohio, Jan. 16-19, 1950. Concurrently with 
the show a four-day conference on plant main- 
tenance methods will be held, with L. C. Mor- 
row, editor, Factory Management & Mainte- 
nance, as general chairman. 


THE 31st National Metal Congress and 
Exposition to be held in the Public Auditor- 
ium, Cleveland, Ohio, Oct. 17 through Oct 
21, 1949, will have as its theme, *‘Economy in 
Production.”’ 

Dramatic principles of cost cutting will take 
the form of ‘‘know-how"’ during the special 
technical and education sessions of the Metal 
Congress; the “‘show-how’’ of production 
economy will be graphically demonstrated by 
the exhibitors who, with either materials, 
equipment, or processes, will illustrate the 
proper application and most efficient operation 
of their product as a contribution to savings 
in production. 





Awards 


Swiss Engineer Receives First Wallace 
Clark International Award 


HE first presentation of the Wallace Clark 
International Award ‘‘for distinguished 
contributions to scientific management in the 
international field’’ was made to Dr. Hugo de 
Haan, secretary general, Comité International 


de l'Organisation Scientifique, at a dinner 
meeting of American management engincers 
held at the Hotel Statler, New York, N. Y., 
May 17, 1949. 

Dr. de Haan, who during the war and until 





MEDAL OF THE WALLACE CLARK INTERNATIONAL AWARD RECENTLY CREATED TO 
HONOR THE MEMORY OF THE LATE WALLACE CLARK, FELLOW ASME 
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HUGO DE HAAN, SECRETARY CICS, FIRST RE 
CIPIENT OF THE WALLACE CLARK INTER 
NATIONAL AWARD 


1948 was head of the International Red Cross 
Central Information Bureau of Prisoners of 
War in Geneva, Switzerland, has been active in 
the field of international management since 
1922 when he joined the International Labor 
Office of the League of Nations. He was 
organizer of the international management 
conferences on Budgetary Control in 1931, and 
management research in 1933. Following his 
first visit to the United States in 1932 as a 
Rockefeller fellow, he wrote ‘American 
Pianning,’’ which was published by the Acad 
emy of Political and Social Sciences 

The Wallace Clark International Award was 
established recently by The American Society 
of Mechanical Engineers, American Managx 
ment Association, Society for the Advance 
ment of Management, and the Association of 
Consulting Management Engineers, as an 
annual award to be presented through the 
National Management Council of the United 
States. The award perpetuates the memory of 
the late Wallace Clark, Fellow ASME, who 
during the period between the wars was the 
foremost proponent of American concepts of 
scientific management and industrial democ- 
racy in Europe. His philosophy, expressed 
simply as “‘remove all obstacles to a free flow 
of work. ..from the bottom up, not from the 
top down,” which he preached and applied in 
Poland, Germany, France, and other Euro- 
pean countries, was an exciting concept to 
European engineers struggling with the task of 
reviving disrupted industry following the first 
world war. An account of Wallace Clark's 
European work was published in ‘‘The Chal- 
lenge to American Know-How,"’ written by 
his wife, Pearl Franklin Clark. (See page 
124, February, 1949, issue of MecHantcat EN- 
GINEERING.. 

H. B. Maynard, Mem. ASME, president, 
National Management Council, presided at the 
presentation ceremonies. Speaking as former 
associates, Erwin H. Schell, ASME; Alvin E. 
Dodd, AMA; David B. Porter, SAM; Edwin 
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O. Griffenhagen, ACME; and Mr. Maynard, 
NMC, paid personal tributes to the work of 
Wallace Clark in the field of international 
scientific management. 

E. Hans Mahler, president of the Swiss 
Management Council, speaking as a country- 
man of Dr. de Haan, said that his country was 
honored to have a Swiss as the first recipient 
of the award, and that Europe needed more 
knowledge on how to govern and to manage. 
Referring to scientific management as an atti- 
tude of mind, he said that the whole world 
stood to benefit from an international exchange 
of experience on how to organize human effort. 

Lillian M. Gilbreth, Fellow ASME, spoke 
briefly on the background of the award and on 
the career of Dr. de Haan. 

The award, consisting of a medal and a certi- 
ficate, was presented to Dr. de Haan by John 
A. Willard, Mem. ACME, and chairman of 
the Wallace Clark Award Policy Committee. 
In his acceptance speech Dr. de Haan paid a 
personal tribute to Wallace Clark. He de- 
scribed the organization and work of the CIOS 
Comité International de l'Organisation Scien- 
tifique), and discussed European trends in scien- 
tific management. The text of Dr. de Haan’s 
talk will be published in a coming issue of 
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FOWLER McCORMICK, chairman, In- 
ternational Harvester Company, Chicago, IIl., 
received the 1948 Gantt Memorial Medal 
“for distinguished achievement in industrial 
management as a service to the community." 
The award was presented at a dinner session of 
the Conference on General Management 
Problems sponsored by the American Man- 
agement Association, Waldorf-Astoria Hotel, 
New York, N. Y., June 8-9, 1949. 

Awarded each year since 1929 by the Ameri- 
can Management Association and The Ameri- 
can Society of Mechanical Engineers to 
memorialize the achievements of Henry 
Laurence Gantt, pioneer management engi- 
neer, this year’s medal carries with it the 
following citation: for distinguished 
leadership of business management in the area 
of human relations; for understanding and 
advancement of the concept of business opera- 
tion in the interest of the consumer, the em- 
ployee, the investor, and the community; 
and for unwavering support of democratic 
principles in industry." 


ALLEN HARRY CANDEE, Mem. ASME, 
mechanical engineer, the Gleason Works, 
Rochester, N. Y., is the 1949 recipient of the 
Connell Award, made annually by the Ameri- 
can Gear Manufacturers Association. The 
award is made to Mr. Candee in recognition 
of his many valuable contributions to the 
gearing industry's technical knowledge and 
literature over the past three decades. 


SYDNEY CAMM was awarded the British 
Gold Medal for his outstanding work in the 
design and development of fighter aircrafc. 
George Edwards received the George Taylor 
(of Australia) Gold Medal for his paper, 
“Problems in the Development of a New 
Acroplane,"’ which has been widely quoted. 
These are two of the highest honors which 
the Council of the Royal Aeronautical Society 
of Great Britain can bestow. 
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Safety Awards Announced 


HE Joseph A. Holmes Safety. Association, 

which was organized in 1916 to promote 
safety in the mineral industries, and in which 
The American Society of Mechanical Engineers 
is a participant, announced on April 26 that 
twelve Medals of Honor are being awarded 
to recognize heroism in saving life after ac- 
cidents at mines and petroleum installations. 
The Association also announced the presenta- 
tion of 188 Certificates of Honor in recognition 
of outstanding contributions to safety in the 
mines and plants of the mineral industry. 
J. F. Barkley, chief, fuels utilization division, 
U. S. Bureau of Mines, Washington, D. C., is 
ASME representative on the Association. 





People 


RTHUR E. GRUNERT, Mem. ASME 
and 1941 Melville Medalist, was honored 
recently by 400 friends and associates at a 
dinner held at the Palmer House, Chicago, 
Ill., on the occasion of his retirement as 
chief operating engineer of the Commonwealth 
Edison Company, Chicago, Ill., after 40 years 
of service. 

Mr. Grunert started his utility career as a 
draftsman in 1908 following his graduation 
from the University of Wisconsin. He held 
positions of increasing responsibility, and in 
1947 became chief operating engineer whose 
responsibility included operation of four of his 
company's generating stations with a com- 
bined capacity of more than a million and a 
quarter kilowatts. As member of many 
ASME Power Test Code committees, Mr. 
Grunert has contributed to the study of pul- 
verized coal in moving gas stream, definitions 
and values, and steam turbines. Currently 
Mr. Grunert is chairman of the boiler water 
committee of the Utilities Research Commis- 
sion, and chairman of the joint research com- 
mittee on steam contamination of the Edison 
Electric Institute and the Association of 
Edison Illuminating Companies. 


GUSTAV EGLOFF, Mem. ASME, petro- 
leum technologist and director of research of 
the Universal Oil Products Company, Chicago, 
Ill., has been elected president of the Western 
Society of Engineers. Ludwig Skog, Mem. 
ASME, senior partner, Sargent and Lundy, 
Chicago, Ill., was elected one of the trustees 
for three years. 


THEODORE F. HATCH, Mem. ASME, 
has been appointed professor of industrial 
health engineering of the graduate school of 
public health, University of Pittsburgh. He 
will continue part time with the Industrial 
Hygiene Foundation. 


WARD F. DAVIDSON, Mem. ASME, re- 
search engineer with the Consolidated Edison 
Company of New York, Inc., New York, 
N. Y., delivered the Supply Section Annual 
Lecture of The Institution of Electrical 
Engineers in London, England, May 11, 1949. 
He is the first American to deliver the lecture. 
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E. G. BAILEY, Fellow and past-president 
ASME, delivered the 1949 James Clayton Lec- 
ture before a meeting of The Institution of 
Mechanical Engineers in London, England, 
April 22,1949. Dr. Bailey received the certifi- 
cate of honorary membership in the Institu- 
tion, an honor conferred on him in 1945. Us- 
ing as his subject, ‘Invention and the Sifting- 
Out of Engineering Facts,’ Dr. Bailey stated 
that there was a need for greater impetus for 
inventions in the basic industries if the present 
standard of living was to be maintained and 
advanced. He told the British engineers that 
in the United States, patent rights of employees 
were usually vested in the employers, but that 
in his opinion this practice did not cause a 
holding back of ideas. Greatest opportunities 
for creative engineering, he said, lay in proces- 
sing methods, ‘‘not only new chemical com- 
pounds, but iron, steel, cement, insulating and 
building materials, refractories, gas from coal, 
and heat from coal for purposes other than 
those now considered possible."’ 


SIR HARRY R. RICARDO, Hon. Mem. 
ASME, was recently named to honorary 
membership in The Institution of Mechanical 
Engineers of Great Britain. Sir Harry is 
technical director of Ricardo and Company, 
Ltd., Sussex, England. 


EUGENE W. SCOTT was appointed re- 
cently as the first full-time executive secretary 
of the Interdepartmental Committee on 
Scientific Research and Development. Dr. 
Scott began his new duties on June 1. He was 
assistant executive secretary of the Research 
and Development Board of the National 
Military Establishment. The Committee 
makes continuing studies of Government pro- 
grams of scientific research and development, 
and is charged with recommending steps to 
make these programs more effective in pro- 
moting the national welfare. It studies ad- 
ministrative policies and procedures, including 
personnel policies, and seeks the advice of 
industry, universities, and various govern- 
ment agencies in increasing the efficiency of 
the over-all Federal research program. 


WILLIAM REMINGTON BRYANS, Mem. 
ASME, assistant dean, college of engineering, 
New York University, New York, N. Y., 
since 1933, retired in June, 1949, after forty- 
two years’ service. In 1945 he developed a 
program of humanities and social studies for 
engineering students. He will become Pro- 
fessor Emeritus at the college and will con- 
tinue to serve in an advisory capacity on a 
part-time basis during the academic year 
1949-1950. 


J. H. SCHAEFER, vice-president, Ethyl 
Corporation, was elected president of Indus- 
trial Research Institute, Inc., at its annual 
meeting held May 23-25, 1949. The other 
officers elected were C. F. Rassweiler, vice- 
president for research and development, 
Johns-Manville Corporation, vice-president; 
and Charles G. Worthington, Mem. ASME, 
who was reappointed secretary-treasurer. 
Fred Olsen, director of research and develop- 
ment, Olin Industries, Inc., and H. N. Ste- 
phens, research director, Minnesota Mining 
and Manufacturing Company, were elected 
to three-year terms on the board of directors. 
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was held in the rooms of the Society, 
May 24, 1949. There were present: James M. 
Todd, chairman; T. E. Purcell, vice-chairman; 
F. S. Blackall, Jr., E. J. Kates, of the Executive 
Committee; J. H. Lawrence (Finance); W. 
M. Sheehan, director at large; C. E. Davies, 
secretary; and Ernest Hartford, executive 
assistant secretary. 


\ MEETING of the Executive Committee 


Changes in Rules 


Rules governing the Pi Tau Sigma Gold 
Medal and the Charles Russ Richards Memorial 
Award were altered to remove the age speci- 
fication without changing years of service. 
The action was taken because many men hav- 
ing postponed their education due to their 
war services, are now graduating at an ad- 
vanced age. Formerly the Pi Tau Sigma 
Medal was awarded to men not more than 35 
years of age, and the Charles Russ Richards 
Memorial Award to those not more than 45. 


Recipients of 1949 Awards 


Upon recommendation of the Board on 
Honors the following awards were approved 

Phillip S. Myers, assistant professor of 
mechanical engineering, University of Wis- 
consin, Madison, Wis., to receive the 1949 
Pi Tau Sigma Medal Award. 

Arthur M. Wahl, Westinghouse Electric 
Corporation, East Pittsburgh, Pa., to receive 
the 1949 Richards Memorial Award. 


1950 Charles T. Main Topic 


‘*The Need for Conversion to a Five-Year 
Course in Engineering Instruction for the 
Bachelor's Degree in Order to Include Addi- 
tional Instruction in the Humanities and in 
Public Relations,’’ was the topic approved for 
the 1950 Charles T. Main Award. 


International Standardization 


Upon recommendation of the Board on 
Codes and Standards, Sectional Committee B1 
on Standardization and Unification of Screw 
Threads and Boiler Code Committee, the 
following actions were taken: 


(1) Approval of the policy statement that 
ASME participation in the activities of the 
International Organization of - Standardiza- 
tion will be limiced to individual projects as 
approved by the Council. 

(2) Authorization of acceptance by the 
Sectional Committee Bl on Standardization 
and Unification of Screw Threads of an in- 
vitation to be represented at a conference of 
the ISO which will consider establishment of 


Activities of the ASME Executive 
Committee 


At a Meeting at Headquarters, May 24, 1949 
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an international screw-thread system based 
on unification already achieved by American, 
British, and Canadian interests. 

(3) Authorization of Boiler Code Commit- 
tee to accept the secretariat of the ISO project 
on steam boilers and other pressure vessels 
when such a project is undertaken. 


Vote of Appreciation 


Thanks and appreciation were voted to 
members of the committee in charge of the 
New London Spring Meeting for their hos- 
pitality and contribution to success of the 
meeting. 


Certificates of Award 


Certificates of award were approved for the 
following retiring and past-chairmen: Chicago 
Section: Alex D. Bailey, David Lofts, Jay C 
Marshall, Burgess H. Jennings, and Robert 
M. Krause. Buffalo Section: Carroll A. Ross 
and Malcolm N. Brown. Waterbury Section 
Thomas M. Rianhard, Jr. Certificate of 
award was also approved for Hamilton H. 
Mabie, retiring honorary chairman of the 
Cornel] University Student Branch. 


Akron-Canton Section 


Upon recommendation of Thomas E. Purcell, 
vice-president, ASME Region V, establish- 
ment of the Akron-Alliance-Massillon Sub- 
section of the Akron-Canton Section was 
authorized. 


Roscoe W. Morton 
The death of Roscoe W. Morton, ASME 

















PRESIDENT TODD PRESENTS CERTIFICATE O! 
AWARD TO H. R. KESSLER FOR HIS SERVICES 
AS CHAIRMAN OF THE METROPOLITAN SEC 
TION FOR TWO YEARS. MR. KESSLER IS THI 
1949 sECRETARY OF THE ASME NATIONAI 


NOMINATING COMMITTEE 


manager, 1942-1945, om May 2, 1949, was 
noted with regret. 
Appointments 

The following appointments were approved 
J. L. Fertig, inauguration of president, Texas 
Technological College; Edward C. Rightley, 
inauguration of president, University of New 
Mexico; A. R. Mumford, commencement 
exercises. Columbia University; and W. M 
Sheehan, as honorary vice-president, South 
African Institution of Engineers. 

Other appointments recommended by the 
Organization Committee were approved. 


Functions of ASME Publications’ 


HE foundation of ASME activity is the 

creative technical work of ASME mem- 
bers. However, so long as the results remain 
locked in the mind of their creator or in his 
files, they contribute nothing to technical 
progress. Meetings give an opportunity for 
the presentation of the work of a relatively few 
members to a small fraction of the engineering 
profession. They furnish the advantages of 
personal contacts, a test of worth by the im- 
pact of discussion and criticism, and an in- 
spirational value, especially if the presentation 





1 Talk given by Hugh L. Dryden, chairman, 
ASME Publications Committee for 1947-1948, 
during the 1948 Annual Meeting at a confer- 
ence sponsored by the Professional Divisions 
Committee to discuss the subject, ‘Better 
Professional Divisions for a Better Society.”’ 
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is well done. Their shortcomings are duc to 
their transitory nature, and the inability of 
members even when in attendance at the meet- 
ing to be in more than one place at the same 
time. 


Cross-Fertilization 


The functions of the Professional Divisions 
Committee are to stimulate and foster creative 
professional work of the highest order, and 
thus to furnish the water of life to all the 
activities of the Society. The Meetings Com- 
mittee has the task of promoting cross-fer- 
tilization of ideas and of giving opportunities 
for testing and evaluation, for inspiration, 
and for interpretation of significance. The 
functions of the publications of the Society are 
to enhance the value of the results accom- 
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plished by the Professional Divisions Com- 
mittee and the Meetings Committee by ex- 
tending their availability to all interested 
members, to record permanently the sig- 
nificant papers so that they are available at 
any time, and to report and interpret to other 
specialists and to intelligent citizens the ad- 
vance of technical progress in the engineering 
field. 

The tremendous increase in the quantity of 
written matter offered for presentation and 
publication, the increasing difficulty in ap- 
praising the importance of specific manu- 
scripts in an age both of increasing scope of 
material and intensity of specialization, and 
the great increase in publication expense have 
presented difficult problems to the Publications 
Committee. You are all familiar with the new 
plan which has now been in effect for one 
year. It provides a reporting in digest form 
of all ASME meeting papers, makes many 
more meeting papers available in pamphlet 
form, reduces waste and publication expense, 
and maintains permanent publications of high 
standard. This plan is to be reviewed early in 
1949 by the Publications Committee and your 
help is solicited in improving its operation still 
further. 

The ASME is 
excellence of its general-interest publication, 
MecuanicaLt ENGINEERING, which reflects the 
outstanding ability of the editorial staff. Its 
feature articles, its reports of technical prog- 
ress in Briefing the Record, its editorials, 
and its digests of ASME papers received well- 
merited praise in the reader-interest survey 
conducted by the Publications Committee 
during the past year 

The new publication, Applied Mechanics Re- 
views, which began publication last year with 
the co-operation of The Engineering Founda- 
tion and the Office of Naval Research, is 
making an important contribution to the 
advance of research in applied mechanics and 
is bringing new laurels to the Society as the 
leader in this field 


unusually fortunate in the 


Appraisal of Papers 


The Publications Committee has given some 
and will give further consideration to methods 
f appraising the significance of papers and of 
‘lecting papers for permanent record. In 
this the assistance of specialists in each field is 
essential, since no one person can have suf- 
ficient knowledge nowadays to weigh the in- 
ttinsic value of specialized papers. Along 
with this intrinsic value must be weighed the 
value to the whole profession. The Commit- 
tee believes that there is no substitute for in- 
formed professional opinion in the rating of 
Papers. Here the Professional Divisions Com- 
mittee .an make a large contribution. 

I would like to express my own personal 
appreciation as an ASME member for having 
had the opportunity of serving on the Publica- 
tions Committee, thus becoming acquainted 
with the difficulty of the problems and the 
need for co-operation of members in solving 
them. Each member of the ASME can help 
by clear presentation of his best work in 
ASME papers, by early submission of manu- 
“tipts in time for preprinting, and by prompt 
feview of papers when requested by the Pro- 
fessional Divisions Committee. 
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So You Want to Increase 
Your Membership! 


HE QUESTION, ‘‘How did you do it?”’ 

has been asked of the ASME University of 
Nebraska Student Branch so many times that 
its executive committee decided to put its 
“secrets’’ in writing. We hope that some of 
our methods will be of value to other ASME 
student branches and other organizations. 

Immediately following the election of 
officers for the fall semester of 1948, plans were 
laid for their term. A publicity chairman was 
selected and given a tentative plan of action. 
An entertainment chairman for the first meeting 
was selected and informed that a big opening 
session was to be carefully planned. 

Several conferences were held during the 
summer with the entertainment chairman and 
plans were laid for a gala opening night. The 
importance of this early groundwork cannot be 
overestimated, and it is noteworthy that the 
successful first meeting probably did more to 
boost the membership than any other single 
factor. 


Goal Is Set 


It was decided to set the goal at a member- 
ship of 200 in the first semester. This number 
was considered too high by some since the 
membership at the end of the previous year was 
only 161, yet the student enrollment from 
which to draw was approximately the same. 

The entertainment for the opening meeting 
was to be of top quality to serve as a foretaste 
of the kind of sessions we expected to conduct 
throughout the year. To meet this high stand- 
ard the ‘‘Keymasters,’’ a local barbershop 
quartet, were hired for 20 minutes of good sing- 
ing. Their offering was a great success, as was 
the performance of H. Westgate, ‘‘The Wiz- 
ard,’’ with his magic show. Mr. Westgate isa 
member of the mechanical-engineering faculty. 
To climax the evening, refreshments of cokes 
and brownies were served. The cokes were 
cold and the brownies were good. Cigarettes 
(sample packs of four) were distributed as com- 
pliments of one of the tobacco companies. 
Matches were also given by a local concern. 
Ash trays were provided by the sales manager 
of an interested Omaha concern. 

To insure a large attendance at the first 
meeting there were other events which took 
place through the summer months. A list of 
possible programs was drawn up so that 
something definite could be promised the men. 
A meeting with the faculty adviser was ar- 
ranged and plans for the semester were dis- 
cussed and new ideas brought out. The sug- 
gestion was made that the privilege of smoking 
during the meetings would materially en- 
courage attendance, and this was discussed 
with the department chairman who in turn ob- 
tained permission to allow smoking. Hereto- 
fore smoking was not allowed on any occasion; 
thus the new privilege was a strong drawing 
card. : 
From the first day of school the executive 
committee and other interested students 
“talked ASME,"’ the plan being to expose 
every mechanical engineer to the letters, 
““ASME."" The publicity committee sent out 
postcards to every eligible student telling him 


The Secret 


HEN an ASME student branch 

enrolls 93 per cent of a potential 
membership of 272 there must be some- 
thing uncanny about the powers of the 
local leadership. So amazing was the 
record enrollment of the University of 
Nebraska student branch last semester, 
that Society officers asked for the 
“*secret’’ of its success so this could be 
shared not only with other student 
branches, but with junior groups and 
Sections where organizational problems 
have so much in common. Here it 
is, in apple-pie order, for all to use, as 
reported by the University of Nebraska 
student branch executive committee 
composed of: W. D. Birdsall, chairman; 
J. L. Wilkins, vice-chairman; H. G. 
Bienhoff, secretary; and R. J. Hazel- 
rigg, treasurer. 


about the first meeting, emphasizing the pro- 
gram, and announcing the lift of the no-smok- 
ing rule. Signs were placed on the bulletin 
boards of the engineering buildings and notices 
were put on the blackboards in the mechanical- 
engineering classrooms. It was found im- 
portant that signs be up at least three days 
before meetings and that there should also be 
a sign on the regular bulletin board a week in 
advance to allow students to make long-range 
plans. Further to publicize the first meeting, 
instructors were asked to make announcements 
to their classes and urge everyone to attend. 
An article also was published in the student 
daily paper. 

The meeting was called at 7:15 p.m. and 
that hour saw men bringing in extra chairs to 
supplement the 157 seats of Room 206, Richards 
Laboratory. A group of about 180 were pres- 
ent to be greeted by the honorary chairman 
who outlined the advantages of ASME to the 
students; the department chairman who also 
emphasized values to be gained by member- 
ship; and the student chairman who first 
pointed out the excellent magazine available 
to members, then outlined the semester's acti- 
vities, and gave assurance that no training 
films would be used for programs; also that 
every meeting would be interesting and worth 
while. (Previous years show that this easy 
means of supplying entertainment served to 
decrease attendance materially.) The general 
attitude of those who spoke was that we ex- 
pected everyone present to join. We profited 
by the oversight of preceding groups in having 
receipt books made out beforehand, so that it 
was only necessary to write a name on the 
receipt as the student turned in his application 
form and his $3 fee. 


Application Forms Ready 


The application forms were handed to every 
man before he entered the room so that these 
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could be filled out during the course of the 
meeting. Instead of one person to take the 
forms and give out receipts there were ten. 
No applicant had to wait more than a few 
minutes to sign up. One oversight was our 
failure to have check blanks available. The 
meeting netted us 161 members. 

For three days of the following week the 
membership committee had a table in the hall 
of the Mechanical Engineering Building with a 
large sign announcing that those who had not 
become members could still do so. Here the 
membership was raised to 225, which was 25 
above our original goal. By the time the booth 


ASME Calendar 
of Coming Events 


Sept. 12-16 
ASME Industrial Instruments 
and Regulators Division Confer- 
ence and Exhibit, Municipal 
Auditorium, St. Louis, Mo. 
(Final date for submitting papers was 
May 1, 1949) 


Sept. 27 
ASME Wood Industries Division 
Conference, Jamestown, N. Y. 
(Final date for submitting papers was 
May 1, 1949) 


Sept. 28-30 
ASME Fall Meeting, Erie, Pa. 


(Final date for submitting papers was 
May 1, 1949) 


Oct. 2-5 
ASME Petroleum Division Con 
ference, Oklahoma Biltmore Ho- 
tel, Oklahoma City, Okla. 
(Final date for submitting papers was 
June 1, 1949) 


Oct. 26-27 
ASME Fuels Division Conference, 
French Lick Springs Hotel, French 
Lick Springs, Ind. 
(Final date for submitting papers was 
June 1, 1949) 


Nov. 27-Dec. 2 
ASME Annual Meeting, Hotel 
Statler, New York, N. Y. 
(Final date for submitting papers 
Aug. 1, 1949) 


April 10-14, 1950 
ASME Spring Meeting, Hotel 
Statler, Washington, D. C. 


(Final date for submitting papers— 
Dec. 1, 1949) 


June 19-23 
ASME Semi-Annual Meeting, 
Hotel Statler, St. Louis, Mo. 
(Final date for submitting papers— 
Feb. 1, 1950) 
(For Meetings of Other Societies See 
Page 623) 





was installed word had spread that ‘‘everyone 
joins the ASME,"’ so that the enrollment 
snowballed to this new high. When the table 
was removed the membership-card file was 
checked against the department files and each 
student not yet a member was contacted per- 
sonally by someone on the committee, thus 
swelling the total to the unprecedented number 
of 251 out of approximately 270, or 93 per cent 
of the upperclassmen. 

Co-operation and planning have been the 
keynote throughout the campaign. No one 
person has tried to take credit for the project— 
it is always ‘“‘we"’ not “‘I."" The men chosen 
to work on the committees were all hard 
workers interested in the organization. These 
men were selected from all interests and so- 
called ‘‘cliques’’ in the ccllege; thus no one 
could complain that a certain small group was 
controlling the organization. No executive 
committee should overlook the valuable aid 
that it can receive by frequent conversations 
with other members about the problems at 
hand. We received many ideas in this way. 

Without the co-operation, advice, and back- 
ing of an interested and energetic faculty ad- 
viser the operation of a successful branch would 
be extremely difficult. 


ASME Publicity 


HE American newspaper and periodical 

press are following more closely than ever 
before what is being done and said at the 
annual meetings of The American Society of 
Mechanical Engineers, according to George A. 
Hastings, ASME public-relations director. 

Although the 1948 Annua) Meeting lacked 
some of the dramatic and popular-interest ma- 
terial which can usually be counted upon to 
make good publicity copy, more than 614 
editorials and newspaper and periodical stories 
have been clipped from papers appearing in the 
press of 36 states and the District of Columbia, 
and clippings are still being received. ASME 
news stories were on the wires of the Asso- 
ciated and United Press. New York papers 
alone carried over 57 separate stories. 

These results reflect the growing recognition 
by the press of the importance and prestige of 
the Society. 

As a service to the press, the ASME publicity 
staff prepared 41 releases covering high lights 
of papers and events on the program. In addi- 
tion to mailing advance releases, many press 
contacts were made by telephone to call atten- 
tion to interesting features of the program. 
During the meeting the ASME pressroom was 
used by the 40 editors, reporters, and special 
writers who commented favorably on the 
quality of service rendered. 


Plans for Fall Meeting 
Taking Shape 


WENTY ONE technical sessions have 

already been scheduled for the Fall Meet- 
ing of The American Society of Mechanical 
Engineers to be held in Erie, Pa., Sept. 28-30, 
1949. Under the chairmanship of George W. 
Bach, president, American Sterilizing Com- 
pany, Erie, Pa., the ASME Erie Section, hosts 
at the meeting, are making arrangements for a 
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round of social] events tocomplete the program 

Technical sessions wil] be sponsored by the 
following Committees and Professional Divi- 
sions: Management; Power; Heat Transfer; 
Production Engineering; Metals Engineering; 
Machine Design; Fuels; Process Industries; 
Aviation; Gas Turbine Power; Industrial 
Instruments and Regulators; Materials Han- 
dling; Petroleum; Railroad; Rubber and Plas- 
tics; Education; and Engineers Civic Respon- 
sibility. 


East Tennessee Section 
Holds Spring Meeting 


HE annual spring meeting of the East 

Tennessee Section of The American Society 
of Mechanical Engineers was held at Kings- 
port, Tenn., on May 20, 1949. There were 
afternoon and evening sessions, plant visits, 
speakers, and a dinner. The plants visited by 
various groups include the Kingsport Press, 
Mead Corporation, Blue Ridge Glass Cor- 
poration, and Tennessee Eastman Corporation 

There were two speakers, F. R. Conklin, 
assistant works manager of Tennessee East- 
man Corporation, whose subject was the 
“Engineer in Industry."’ In his talk he told 
of the challenges, opportunities, contributions, 
responsibilities, and rewards which lie ir 
store for the engineer in industry. He spoke 
about the two aspects of the art of engineering 
the feel or professional touch that comes after 
long experience and the new and yet old art 
of human engineering—the art of getting 
along with people. 

R. M. Boarts, head of chemical enginecring 
at the University of Tennessee developed the 
theme ‘‘Partnership of the Engineering Schoo 
With Industry’ emphasizing particularly that 
the universities and industry have grown fron 
common roots in American life and their aims 
are comparable. He strongly advocated better 
relations between both to overcome recent 
adverse publicity which is creating confusive 





ASME Sections 
Coming Meetings 

Southern California: July 6. Professional 
Division, 601 West 5th St., Los Angeles 
Subject: 1950 Section Activities, by J. $ 
Earhart. 

July 6. Hydraulic Division, California Io- 
stitute of Technology, Pasadena. Subject 
Water Works Systems, by R. E. Hemborg. 

July 13. Hydraulic Division, Californu 
Institute of Technology, Pasadena. Subject 
Design and Application of Propeller Pumps, 
by D. R. Rankin. 

July 20. Applied Mechanics, Instrument 
and Regulators Divisions, 601 West Sch S. 
Los Angeles. Subject: Interpreting Dynami 
Instruments, by Dr. M. A. Greenfield. 

July 20. Hydraulic Division, Ca'ifornu 
Institute of Technology, Pasadena. Subject 
Piping Codes and Standards, by H. Mcyers. 

July 27. Hydraulic Division, Ca!ifornu 
Institute of Technology, Pasadena. Subject 
Pneumatic Circuit, by J. L. Deoley. 
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Section Activities 


EPORTS of the following ASME Section 


Meetings were received recently at 


Headquarters 

Speakers: A. Hart and 
Economic and Engi- 
Airport Development 


Baltimore, May 23 
T. Sullivan. Subject 
neering Aspects of 
Attendance: 80 

Chattanooga, 
Kruse. Subject 
Marine Boilers 

Kansas City, May 9 
Speaker Prof. E. ¢ 
Are You as Good as You 
132 

Milwaukee, May i1 
Speaker H. L. Orians 
on Lake Michigan and Its 
illustrated film 


70 


May 13 
American and 
Attendance: 92 
Ladies’ night meeting 
Buehler. Subject 
Arcendance 


Speaker: J. & 
European 


Sound? 


Ladies’ night meeting 
Subject: Wildlife 
Surroundings, 
with colored Arcendance 

New Orleans, 
Seago. Subject 


mecting was onc 


May 12. Speaker: R. M 
Heat Engineering. This 
in a series of streamlined 
technical sessions. Attendance: 46 
Oregon, May 23. Speaker: P. E 
Subject: Centrifugal Pumps. Attendance: 17 
Piedmont, May 19. Election of new officers 
M. Todd, president ASME and 
A. Roberts, Jr., vice-president, ASME 
Region IV. Subjects: Duties and Privileges 
wf the Engineer of Today and his Role in 
Future Development; The Individual Mem- 
ber's Pare in the Affairs of the National 
Organization. 
Philadelphia, May 23 
Whitemarsh Valley ( 
ance: 330. 
Raleigh, May 13 
Attendance: 45. 
Rocky Mountain, May 13 
Meeting. Films The Chicago 
Fair, Scenery Unlimited.’ 
ductory remarks by J. H. Whipple 
ance: 33 


Sullivan 


Speakers: J 


Annual outing at the 
yuntry Club. Arttend- 
Speaker: H. L. Mosher 
Ladies night 
Railroad 
and Intro- 
A trend- 


May 4. Hydraulic 
Hemborg. Sub- 
Installation. At- 


Southern California, 
Division Speaker: R. E 
ect: Valve Location and 
tendance: 42 

May 4. Management Division. 
E. Favary. Subject: Systematization. At- 
tendance: 81. 

May 4. Professional 
J. S. Earhart. Subject 
tivitic Attendance: 12 

May 6. Field trip to U. S. Spring and 
Bumper Co. Attendance: 110. 

May 11. Gas Turbine and Heat Transfer 
Divisions Speaker C. M. Wolfe. Sub- 
ject: Temperature Measurement of Jet Engine 
Gases. Attendance: 65 

May |! Photographic Division. Speaker: 
A.L. Ground. Subject: Template Reproduc- 
tion. Attendance: 88. 

May 11. Hydraulic Division. 
P. Brown. Subject: Pump Theory 
Practice. Attendance: 38. 

May Instruments and Regulators Di- 
vision. Speaker: J. C. Graenewegen. Sub- 
Sw Instruments and Controls. Attendance 


Speaker 


Division. 
1950 


Speaker 
Section Ac- 


Speaker: 
and 
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May 138. 
wA. Peterson. 


General Meeting. Speaker: V 
Subject: Diesel Engine Turbo- 
superchargers. Attendance: 52 

May 18. Hydraulic Division. Speakers 
W. O. Wagner and P. Kyrcpoulos. Subject: 
Piping Theory and Design. Attendance: 
44. 

May 25. Applied Mechanics Division. 
Speaker: J. Miles. Subject: Dynamic Stabil- 
ity. Attendance: 69 

May 25. Hydraulic 
J. L. Dooley. Subject 
Attendance: 32. 

May 25. Management Division. 
E. Favary. Subject: Leadership. 
ance: 102. 

May 27 
Wiener. Subject 
1662. 

May 30. Field trip to Palomar Mountain 
Attendance: 55 

South Texas, Juntor Group, May 12. 
meeting, to introduce H. H. Urech, new chair- 


Division. 


Speaker 


Pneumatic Systems 


Speaker 
Attend- 


Speaker: N. 


Attendance 


General Meeting. 
Cybernetics. 


Dinner 
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man of the group, and F. G. Muller, vice- 
chairman. Attendance: 15. 

Tri-Cities, April 26. Joint meeting with 
State University of Iowa student branch. 
Three student papers presented: (1) Water 
Alcohol Injection for Gas Engines, by E. 
Brown; (2) The Oxy-Arc Cutting Process, by 
P. Chalupsky; (3) Dimensional Analysis Ap- 
plied to a Centrifugal Pump, by W. Talbert. 
Section award of $10 for the best presentation 
was made to Mr. Talbert. Attendance: 60. 

May 24. Plant inspection trip to the Dewey 
Portland Cement Company's plant, Daven- 
port, Iowa, with dinner at Riverside Inn. 
Speaker: E. S. Ernst. Subject: Manufacture 
of Cement. Attendance: 42. 

Virginia, May 13 and 14. Annual joint 
meeting with Virginia engineers. Technical 
sessions, dinner and dance, and program for 
the women. Tour of The Mariners Museum 
and Hydraulics Laboratory of Newport News 
Shipbuilding and Dry Dock Company. At- 


tendance: 150. 





Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which operates in co-operation with the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical 


Engineers. 
operative nonprofit basis. 


This Service is available to members and is operated on a co- 
In applying for positions advertised by the Service, 


the applicant agrees, if actually placed in a position through the Service as a 
result of an advertisement, to pay a placement fee in accordance with the 


rates as listed by the Service. 


These rates have been established in order to 


maintain an efficient nonprofit personnel service and are available upon 


request. 
columns. 
to the New York office. 


This also applies to registrants whose notices are placed in these 
Apply by letter, addressed to the key number indicated, and mail 
When making application for a position include 


six cents in stamps for forwarding application to the employer and for return- 

ing when necessary. A weekly bulletin of engineering positions open is avail- 

able to members of the co-operating societies at a subscription of $3.50 per 
quarter or $12 per annum, payable in advance. 


New York Chicago 


8 West 40th St. 


MEN AVAILABLE! 


Inpustri1AL EnGinger, BSME, graduating 
MS in IE June. Seeks employment of diversi- 
fied nature with progressive organization; 
familiar with systems and cost control. 


-Chicago area. Me-43}. 


MEcHANICAL ENGINEER, 29, single, BSME; 
five years’ power-plant experience; licensed 
marine chief engineer, desires placement in 
plant operation, development, or construction. 
Will locate anywhere; working knowledge of 
Spanish. Available immediately. Me-434. 

Mecuanicat Enoinggr, 26, married, mas- 
ter’s degree. Air Corps engineering officer. 
Six years’ experience on engines, lubrication, 
heat transfer, steel-mill equipment. Capable 
assistant for busy executive. Me-435. 

Mecuanicat EnGinzggR, 23, married, 1948 
gtaduate, seeks position with medium or small- 
size business offering interesting work. Will 
travel anywhere, including abroad. Will also 


1 All men listed hold some form of ASME 
membership. 


84 East Randolph Street 


San Francisco 
57 Post Street 


Detroit 
100 Farnsworth Ave. 


consider instructor's position with opportunity 
for taking master’s. Me-436. 

INpustRIAL Urixities, MAINTENANCE SuPER- 
INTENDENT, mechanical engineer, 39, outstand- 
ing supervisory record in cost reductions by 
application of technical understanding and pre- 
ventive management. Comprehensive indus- 
trial power, utilities, and maintenance experi- 
ence. Me-437. 

Cuizr Encinger, ME, Stevens, 1937. Un- 
usual precision metalworking background 
combining administration, product develop- 
ment, manufacturing methods, tooling, and 
time study. Capable assuming full engineer- 
ing responsibility from design through pro- 
duction. Me-438. 

Mecuanicat Enainekrr, 40, graduate Purdue. 
Ten years’ experience with manufacturer of 
small precision instruments, in charge of proc- 
ess planning, special tooling, and develop- 
ment of new products. Northwestern Penn- 
sylvania. Me-439. 

MEcHANICAL ENGINEER, 24, single, Brown 
University, recent graduate, BSME. Heat 
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and power specialty, training program desired. 
Will travel or relocate. Me-440. 

Mecuanicat Enoinesr, 23, single, BSME, 
one year’s experience as production en- 
gineer, working on plant layouts, production 
control, scheduling, and estimating. One 
year's experience in piping design drafting on 
refineries and chemical processes. Desires 
contact with firm seeking reliable, ambitious 
engineer. New England area. Me-441. 

Mecuanicat Enoinesr, 25, single, BSME. 
Army veteran, graduating June, 1949. Likes 
to write. Prefers engineering employment on 
East or West Coast, but will go anywhere. 
Me-442. 

Prant Enoineger, BME, 33, married, regis- 
tered N. Y. State. Experience: maintenance 
and construction sup-rvision, plant layout and 
services, stress calculations, steam and power 
generation, specifications, costs. Former 
Seabee officer. Location immaterial. Me-443. 

Mecuanicat Enoinesr, 38, married, regis- 
tered PE, desires position as either plant 
manager of small plant or plant engineer. 
Experienced in production and maintenance 
and sales in mining, nonmetallic and metallic, 
machinery manufacturing, hydraulics, and 
paper and pulp mills. Southern area. Me-444. 

Mecuanicat ENoIneErr, 37, married. British 
University Honors degree, 11 years’ experience. 
Design, development, management, sales. 
Medium-size manufacturer: blowers, process 
vessels, conveyers, furnaces, structures, cast- 
ings. Electrical background. Writing ability. 
East or Midwest. Me-445. 

Design Enotnesr, 30, BSME. Five years’ 
varied experience on engines, transmissions, 
valves, and general machine work. Ability to 
perform complete design and carry projects to 
completion. East Coast. Me-446. 

Mecuanicat Enoinesr, University of Dela- 
ware, recent graduate; desires Position in main- 
tenance, service, or operation. Me-447. 

Junior [npustriat Encinegr, BSME, Rut- 
gers University; ome year’s experience; 27, 
married, willing to relocate. Opportunity 
first consideration. Me-448. 

Cutsr INpustriat ENotnger, Prant Man- 
AGER, OR AssISTANT TO Top MANAGEMENT. 
Licensed PE. Wide experience in welding 
research; product design and development; 
routine production; supervision and inspec- 
tion; training and plant layouts. Objectives: 
quality products produced by day or piece- 
work at lowest possible cost. Me-449. 

Mecuanicat Enornegr, BS, MME, expects 
professional license New York State in Sep- 
tember. Four years’ heavy experience indus- 
trial power plants; design, testing, and opera- 
tion. Me-450. 

Restpent Enoinesr - Prant Enoinesr, 45; 
twenty years’ experience supervisory, power 
plants, building, factory operation, and main- 
tenance. Assume full responsibility engineer- 
ing functions. Somedesign. Degree. Me-451. 

Mecnanicat Enoinesr, 27, recent graduate; 
veteran; six years’ railroad experience as 
mechanic and foreman on steam, electric, and 
Diesel locomotives. Versatile in machine 
shop. Desires railroad or power work, or 
training program. Me-452. 

Mecuanicat Enoinesr, 25, BME plus one 
and a half years toward a BBA. Proved exe- 
utive and administrative ability. M/Sgt. 


Army; Administrative Non-Com. Manager 
overseas post exchange. Originated, planned, 
and managed an undergraduate book exchange 
$13,000 volume in three weeks. Me-453. 

Mecuanicat Enoinesr, 28, married, BSME, 
PE license. Eight years’ diversified experience 
in tool and special automatic machine design 
and development. Eastern U. S. or Los 
Angeles, Calif., area. Me-454. 

Recent MecuanicaL ENGINEERING GRaDU- 
ate, BSME, 25, married. Desires position af- 
fording opportunity for advancement in any 
phase of engineering: sales, development, or 
industrial preferred. Three years’ business 
experience. Will travel. Me-455. 

Mecuanicat Enainesr, 23, married, BME. 
Three years’ teaching experience in drafting 
and design. Additional office procedure and 
selling experience. Desires sales engineering 
or design. Northeastern area. Me-456. 

Recent Grapuarts, 27, BME, top fourth of 
class, desires work with development or pro- 
duction engineer in automotive field. Five 
years’ shop experience: assembly, installation, 
supervision of small groups. Married, veteran. 
Me-457. 

InpustriaL ENoinggr, 25, Columbia grad- 
uate, June, 1949. Former naval officer. Good 
school record, active in extracurricular organi- 
zations, parttime employment. Desires posi- 
tion where hard work and initiative will lead 
to good future. Me-458. 

Recent Grapuarte, 27, BME, top quarter of 
class, married; some experience in heating and 
sales. Consider any position with good future. 
Will go anywhere in U.S. A. Me-459. 

MecuanicaL ENnoingger, 44, single, lan- 
guages, desires technical job or foreign sales. 
Some experience in production, power plant, 
teaching. Me-460. 

MecuanicaL Enoinger, June graduate, 
Cooper Union. High scholastic rating. Navy 
electronics experience. Some knowledge of 
automatie-control instruments. Will locate 
anywhere. Me-461. 

Mecuanicau Enoinerr, four years’ diversi- 
fied production and design experience. Now 
assistant to production manager. Capable 
project co-ordination, trouble shooting. Ac- 
customed to tough jobs. Me-462. 

Recent Grapuate, 28, Cooper Union, 
single, ambitious, desires position anywhere in 
U. S. in power generation, engine, or turbine 
development. Top student with best refer- 
ences. Some machine-design experience. Me- 
463. 

Enoinger, 28, recent graduate, Syracuse 
University, BME, family. Desires position 
with future in design and development or re- 
search. Rocket research preferred. Prefer to 
locate outside New York area. Me-464. 


POSITIONS AVAILABLE 


PLant-BgetrerMENT Resutts ENGINEER, Me- 
chanical graduate, American university, 40-45, 
with eight to ten years’ experience in the 
operation and maintenance of steam-electric 
stations. Some knowledge of boiler operation 
and control, boiler-water treatment, plant in- 
strument and condensing-turbine generator 
units. Headquarters, New York, N. Y., with 
considerable traveling; four to eight months 
in Central and South Americas. Y-2364. 

Construction Enoineer, mechanical or 


MECHANICAL ENGINEERING 








civil graduate, 28-35, with petroleum terminal 
experience, to supervise waterfront construc- 
tion, tank erection, draw up contracts, sublet 
work,etc. Married man preferred with know- 
ledge of Portuguese. $7000-$8000. Brazil. 
Y-2419. 

Sates Enoinegr, mechanical graduate, ex- 

perience in the sale and application of cen- 
trifugal pumps. Considerable hydraulic expe- 
rience necessary. $4200-$4800, plus bonus. 
New England territory. Headquarters, Bos- 
ton, Mass. Y-2433. 
Cuier INpustriat ENGINEER, 35-40, engi- 
neering graduate, with at least five years’ 
experience as chief industrial engineer or 
assistant of company in varied fields, including 
process operations, to take charge of indus- 
trial-engineering division. $10,000-$12,000, 
plus bonus. Foreign. Y-2444. 

Cuisr Enoineger, mechanical, over 40, to 
undertake the complete reorganization and 
continue in charge of the engineering depart- 
ment of small company manufacturing pat- 
ented mechanical remote control used exten- 
sively in the aircraft, automotive, farm imple- 
ment, and marine industries. $8000-$12,000, 
depending on qualifications. Pennsylvania. 
Y-2447. 

MAINTENANCE AND ConstrucTION Super- 
visor, 45-50, mechanical graduate, with at 
least ten years’ institutional or hotel experi- 
ence, to schedule preventive maintenance, 
attend to subcontracting of building repairs, 
plan improvements, etc. $5000-$6000. New 
York, N. Y. Y-2455. 

PLant SuPERINTENDENT, 35-50, for company 
manufacturing steam generators. $10,000 
$12,000. Illinois. Y-2516C. 

InpusrriaL Encineer, 30-45, graduate IE, 
EE, or ME, with experience in the metal 
industry or in the management consultant line, 
including preparation of organizational charts, 
reviewing department duties and responsibili- 
ties, and preparing concise definitions; pre- 
paring job breakdown for department manuals 
for clerical and supervisory positions; prepara- 
tion of flow charts, recommend improvements 


‘in procedures for increased efficiency, and ex- 


perience in setting office standards desirable, 
Salary open, commensurate with qualifications, 
Connecticut. Y-2517, 

AssisTANT TO SUPERINTENDENT OF Manurac- 
TURING, preferably young, mechanical gradu- 
ate, with some experience in general manu- 
facturing, plant equipment, building equip- 
ment, power plant and services, materials-han- 
dling equipment, printing machinery, and ma- 
chine shop. Will assist in selecting, installing, 
and supervising above; aad prepare to assume 
duties at higher level for large manufacturer of 
food, toiletry, cosmetics, medicines, farm feeds, 
veterinary products. Some traveling to other 
plants. $3600-$4200, plus incentive bonus for 
young man, and higher for man with greater 
experience. North central state. R-5698 

Recent Grapuates, mechanical and chemi- 
cal engineers, graduates, for print-shop trait 
ing. Will enter as skilled tradesman training 
with opportunity for advancement to shop 
supervisory, superintendency, and plant ad- 
ministrative positions for a leading printing 
and publishing company. Salary to start, 
$3276. Illinois. R-5708. 

(ASME News continued on page 632) 
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STELLITE-SEAT VALVE 
(next to boiler) 


FOR BLOWING 
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| yARWAYS Answer 


-f to High Pressure Blow-Down Requirements 





1g, 
me 
of As pressures increase, so does the demand for de- Outside sealing valve is the famous Yarway Seatless 
“ pendable blow-off valves to meet these needs. design which has no seat to score, wear and leak. This 
for J The Unit Tandem is Yarway’s answer . . . proved valve is always opened first and closed last, maintain- 
eer _ of successful high pressure installations in ing a tight seal at all times. 

— BReading utitic; ; 
mi- "8 utilities and industrial plants sii Write for Yarway Bulletin B-432 for complete de- 
ie [§ This blow-off valve, combines the worth-while im- Vie ; ; 

; = scription of this Unit Tandem. For lower pressures 
ing MPOvements and advances both in metallurgy and p 
0? Bnechanic , ask for Bulletin B-424. 

ade ee Danical design. 
ing [— Unit Tandems are built for pressures to 2500 psi. 


art, 


Inside (next to boiler) blowing valve is the Yarway YARNALL-WARING COMPANY 
tellite-Seat valve. 108 Mermaid Avenue, Philadelphia 18, Penna. 


YARWAY BLOW-OFF VALVES 
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Project Design ENGinNggER, 30-40, me- 
chanical graduate, with five years’ experience 
with kitchen exhaust fans. Knowledge of 
household or oscillating fans acceptable. 
Will build and develop, improve line, and 
will design new lines of kitchen exhaust fans 
for a manufacturer. Salary open. Midwest. 
R-5712. 

Cuier Enoinesr, thoroughly familiar with 
combustion engineering, able to apply knowl- 
edge and experience to large variety of in- 
stallations. Good knowledge of fan perform- 
ance and operation. Will individually engi- 
neer and design industrial gas-burning equip- 
ment applied to a wide variety of industrial 


processes, largely connected with firing paint- 
drying ovens, dry-off ovens, and other equip- 
ment requiring temperatures of 300 F to 1400 
F. Salary open. Illinois. R-5715. 

Design Enoinegrs. (4) Design engineer, 
mechanical graduate, with ten years’ experi- 
ence in heat-power engineering, design, and 
supervision of design of large air compressor, 
heat exchangers, refrigeration, and air drying 
systems. $6000-$7200. (4) Design engineer, 
mechanical graduate, with five years’ experi- 
ence; working knowledge of thermodynamics, 
design of large air compressors, heat exchang- 
ers, refrigeration, and air drying systems. 
$4800-$6000. Missouri. R-5719. 





Candidates for Membership and Transfer 
in the ASME 


HE application of each of the carididates 
listed below is to be voted on after July 
25, 1949, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references. Any member who has 
either comments or objections should write to 
the secretary of The American Society of 
Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Re = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 
For Member, Associate, or Junior 
Apvams, R. B., Lebanon, Ind. 
ALBERTSON, J. Marx, La Grange, III. 
Autcock, A. J., Jr., Inglewood, Calif 
ALLEN, Kennetu Ropert, Brooklyn, N. Y 
Baxsr, L., Liverpool, England 
Barpen, Ricuarp H., Chicago, IIl. 
Bareroot, Owen Rupert, Toronto, Onr., Can 
BarLANnD, LauriC., West Chester, Pa. 
Beacu, Puitie T., Youngstown, Ohio 
Bennet, Ropert H., New Canaan, Conn. 
Bioop, Harotp LaNnGuiey, Worcester, Mass 

(Re) 
Boyp, ForpvE., Duluth, Minn. (Ro 
Borie, Epwarp S., Quakertown, Pa. 
Brooks, Cart D., Sterlington, La. 
Brown, CHarves ALsgert, Pawtucket, R. I. 
CavanauGu, Epwarp J., Santa Clara, Calif. 
Cisco, Epwarp Samuet, Hammond, Ind. 
Couen, Jack Howarp, Indianapolis, Ind. 
Coxe, Frep Howarp, Culver City, Calif. 
Cures, ToomasO., Jr., Greenville, S.C. 
Damo, Joun A., Hoboken, N. J. 
Drake, Epwarp P., Glendale, Calif. 
Ducey, Joun F., Jr., New York, N. Y. 
Du Ptessts, §. C. M., GPO Annexe, Pretoria, 
S.A. 

Dynegs, Wester M., Los Angeles, Calif. 
Eccres, Witt1aM, Somerset, England 
EtsenserG, Puriirr, Washington, D. C. 
Enovuunp, James S., Pullman, Wash. 
Fentress, Davin WeNDELL, Elgin, III. 
Fiscx, Joun A., Chicago, Ill. 
Forsom, Deane R., Springvale, Me. 
Ga.ienting, Donat Ocpen, Gainesville, Fla. 
Gentzet, P.H., State College, Pa. (Rt) 


Gerrity, Epwarp James, Chicago, IIl. 

Gotpston, Rosert Lamonte, Kannapolis, 
a. ©. 

Grasowsk!, Hirary A., Chattanooga, Tenn. 

GunvuRao, CurracpurG Braimarao, Apollo 
Bunder, Bombay, India 

Harker, Ravpn Jackson, Madison, Wis. 

Hatraway, J. D., Kingsport, Tenn 

Heacy, Joun Donan, Shaker Heights, Ohio 

Hitpina, W.E., Storrs, Conn. 

Horn, Joun M., York, Pa. 

HuaGues, Tuomas C., San Diego, Calif. 

Humpnureys, Rosert L., Baltimore, Md. 

Jounson, C. E., Atlanta, Ga. 

Jounson, Hersert F., Worcester, Mass. 
(Re & T) 

Kearns, Ricnarp B., St. Louis, Mo. 

Kecarise, Ratpx R., Winston-Salem, N.C 

Keitn, Joun A., Inglewood, Calif. 

Knox, E. S., Glendale, Calif. 

Krenz, Water R., San Francisco, Calif 

MacanriGat, Roy P., Philadelphia, Pa. 

Martow, F. W.,St. Louis, Mo. (Re 

Marspen, Ernest B., Eric, Pa. 

MarsHatt, Arsert W., Dravosburg, Pa. 

Matruews, W. C., Santa Maria, Calif. 

Mayuorrer, Jonn D., Louisville, Colo. 

Mazarakis, Artuur G., Hubbard, Ohio 

McCase, Epitn B. (Mrs.), Chattanooga, 
Tenn. 

McDanikt, BenjaMin Harrison, Jr., Atlanta, 
Ga. 

McGowan, Francis R., Youngstown, Ohio 

Mivrer, Epwin W., New York, N. Y. 

Mines, Custer Evcene, Indianapolis, Ind. 

Munt, Harry W., Oneonta, N. Y. 

Murray, Arcuie Vernon, Pittsburgh, Pa. 

Nanavaty, Amsacat Hiratat, Philadelphia, 
Pa. 

Netson, Francis S., Kansas City, Mo. 

Novick, Watter C., Philadelphia, Pa. 

O'DonneLt, James Francis, Maumee, Ohio 

O’Keereg, Francis F., Winston-Salem, N. C. 

Otmsteap, Harry L., Fair Lawn, N.J. 

Parxs, Witt1aM W., Oak Park, IIl. 

Pierson, THEopore A., 3rxp, Bound Brook, 
N.]J. 

Pinxet, Benjamin, Cleveland, Ohio 

Porson, ALLAN B., New York, N. Y. 

Powsg 1, Joz R., Charlotte, N.C. 

Renner, Rosert R., Boston, Mass. 


MECHANICAL ENGINEERING 


Ricnarps, Cuirrorp James, Houston, Texas 

Ropper, WituiaM, Poland, Ohio 

Roetue, Lester A., Jr., Stony Creek Mills, 
Pa. 

RuTHERFORD, Joun |. B., Beaver Falls, Pa 

Scuaket, Raymonp A., Indianapolis, Ind. 

Scuuintz, Haron H.., Latayette, Calif. 

ScHOENBAUM, WiLtt1aM Josgon, Los Angeles, 
Calif 

Seirert, Ricnarp W., Kirkwood, Mo 
(Re & T 

Seicer, A., Philadelphia, Pa 

SHANNON, JEAN Russett, Clintonville, Wis 
Re, 

Sureeve, Ropert E., Baltimore, Md 

Smitn, Gorr, New York, N. Y 

Smitn, Howarp B., Jr., Dumont, N. J 

Snyper, Perry G., Youngstown, Ohio 

Sooy, BratnarD Eart, Middleton, Ohio 

Sorc, Henry L., Glenside, Pa. (Re & T 

SPECKMANN, Rosert E., E. Chicago, Ind. 

Starr, D. Kerrn, Santa Monica, Calit 

Srevenson, Harry W., Jr., Cincinnati, Ohio 

SUTHERLAND, Ropert L., Iowa City, lowa 

R&T 

Taco, Jerome, Denver, Colo 

Tuayer, Byron C., Tulsa, Okla 

Tuomas, Vincent P., New York, N. Y. 

R&T 

Unperwoop, CLaup W., Premontr, Texas 

Veitn, Cuarzes J., Wilmington, Del Re. 
&T 

WanpverRER, Donacp W., Oak Park, Il! 

Ware, Tuomas M., Chicago, Ill 

Wernecke, Heinz Cart, Saginaw, Mich 

Wiao1n, BLanton, Needham, Mass 

Wisner, WitiiaM Roy, Pawtucket, R. I 

Wittman, Davin, Buffalo, N. Y 

Wo tre, GeorGcs Epwarp, Plainfield, N.J 


CHANGE IN GRADING 
Transfer to Member 
Buntin, R. W., Devon, Pa 
Caserza, Louis M., Colma, Calif 
Crovutier, Jé&an Paut, St. Constant Cte. de la 
Prairie, Que., Can 
Dommers,; Watter Acexanper, Wallingford, 
Conn 
Drucker, DanieiC., Providence, R. I. 
Fiscuer, Upo W., Glenside, Pa 
Huco, Setwyn W., Crewe, Cheshire, England 


Jenxins, Donatv R., Los Angeles, Calif. 
Jewett, Franx Baupwin, Jr., Minneapolis, 


Minn. 


Jupp, Marcus A., Wood, Milwaukee, Wis 


Katvecace, Francis]., Jr., Detroit, Mich 

Ketrcuum, Kenweta Wooprow, Rio de 
Janeiro, Brazil 

Kocn, Peter, Seactle, Wash. 

LeConey, H. M., Jr., Richmond, Va. 

Lomax, Burt, Jr., Jackson, Miss. 

McKeanp, M. L., Dayton, Ohio 

McLavcuun, W. G., Se. Catharine's, (nt., 
Can. 

Mep.uIn, Joun W., Lake Jackson, Texas 

Meyer, L. W., Schylkill County, Cressona. Pa 

Mourpny, E. Lanpry, New Orleans, La. 

Ossorne, Bopwe tt Doz, Asheville, N.C 

Ravese, Tuomas, Port Chester, N. Y. 

Sutton, Franx Maynarp, Lawrence, K~ ?. 

Weissern, Jack, Kansas City, Mo. 

Warts, V. M., Ridgewood, N. J. 

Transfers from Student Member to Junior... 00 
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One of a battery of three 
type H, multi-stage R-C 
Centrifugal Blowers; each 
direct-coupled to 700 HP 
motor; capacity of each 
blower is 15,000 CFM. 


You're not confined to just one type of blower or exhauster 
when you bring your air or gas handling questions to us. 
That’s because we build both Centrifugal and Rotary 
Positive units. You can specify the equipment best suited 
to the specific job. We are the only blower manufacturer 
offering this dual choice. 

R-C dual-ability delivers other advantages. Our ex- 
tensive lines of Centrifugal and Rotary Positive types 
enable you to match capacities, pressures and other 
characteristics closely to your requirements—resulting in 
economies both in first cost and in operating cost. 

You can bank on the performance of R-C Blowers, too. 
Building equipment for handling air and gas has been 
our only business for almost a century—so we must give 
complete satisfaction to every customer. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


907 Michigan Avenue, Connersville, Indiana 


+> > ROOTS-[FOWNERSVILLE 


R-C Rotery Positive 
speed, 


FOR HANDLING GAS OR AIR, 
CALL ON R-C dual-ability 


Roots-Connersville builds the 
most extensive line of gas or air 


handling equipment. 


Centrifugal and Rotary Positive 
Blowers, Exhausters, Boosters 
2 
Rotary Liquid and Vacuum Pumps 
s 
Positive Displacement Meters 
o 
Inert Gas Generators 
a 
Send for descriptive bulletins or 
write us details of your specific 


requirements. 


BLOWERS » EXHAUSTERS » BOOSTERS » LIQUID AND VACUUM PUMPS - METERS + INERT GAS GENERATORS 
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Obituaries 


James Hervey Simpson Bates 
(1863-1949) 


James H. S. Bargs, consulting engineer, died 
of diabetes in a nursing home in Tacoma, 
Wash., on March 10, 1949. Born, Cincinnati, 
Ohio, Aug. 28, 1863. Education, ME, Stevens 
Institute of Technology, 1887. Mem. ASME, 
1914. 


Orville Woodrow Chandler 
(1918-1949) 


Orvitte Wooprow Cxuanp er, head of tur- 
ret section, Aeronautics and Ordnance Sys- 
tems Divisions, General Electric Co., Schenec- 
tady, N. Y., died at the Ellis Hospital, Sche- 
nectady, N. Y., Feb. 19, 1949. Born, Louis- 
ville, Ky., July 1, 1918. Parents, Orville 
Barnes and Egbertha Chandler. Education, 
BSME, University of Texas, 1941. Married 
Elinor R. Sigler, 1945. Jun. ASME, 1942. 
Survived by his wife and father. 


Raymond William Dull (1874-1948) 


Raymonp WituiamM Dutt, owner of con- 
sulting engineering firm, died July 19, 1948. 
Born, Newark, Ohio, April 29, 1874. Parents, 
Uriah and Orlinda Dull. Education, BS, 
University of Illinois, 1897; ME, University of 
Illinois, 1910. Married Edna M. Pope, 1901; 
children, Florence, Clermont, and Richard. 
Mem. ASME, 1908. 


Arthur Edward Johnson (1856-1949) 


Artuur Epwarp Jounson, retired ordnance 
and ballistics expert, designer of disappearing 
heavy gun carriages, with the War Depart- 
ment, Washington, D. C., died in Cleveland, 
Ohio, April 23, 1949. Born, Brookfield, Mass., 
March 8, 1856. Parents, William Moore and 
Elizabeth (Merritt) Johnson. Education, 
public schools. Married Jennie Francis Rand, 
1880; children, Arthur Edward (deceased), 
Chester Richard, and Reginald Rand. Married 
2nd, Mary Gertrude Wright, 1896; children, 
Mary Asenath and William Moore. Jun. 
ASME, 1890; Mem. ASME, 1892. 


Jere Grant Kingsbury (1865-1944) 


J. Grant Kinossury, former president of 
The Grant Manufacturing and Machine Co., 
Bridgeport, Conn., died in California on March 
24, 1944. Born, Towanda, Pa., March 20, 
1865. Parents, Adolph Henry and Sarah Ade- 
line (Brown) Kingsbury. Education, gradu- 
ate, ICS. Married Alice Edith Foote, 1889. 
Married 2nd, Ruby Irene Stults, 1931. Mem. 
ASME, 1906. 


Roscoe William Morton (1900-1949) 


Roscoz W. Morton, professor and head, 
department of mechanical engineering, Uni- 
versity of Tennessee, died of a heart attack on 
May 2, 1949, at a hospital in Knoxville, Tenn. 
Born, Chicago, IIl., Sept. 10, 1900. Parents, 
Merville Vincent and Mary Olive (Turnbull) 
Morton. Education, BSME, University of 
Illinois, 1923; MSME, University of Colo- 
rado, 1932; ME, University of Colorado, 1933- 


Married Lelia Teloir Hendren, 1923. Jun. 
ASME, 1924; Assoc. ASME, 1930; Mem. 
ASME, 1932. Served as Manager, 1943-1945, 
and as chairman of various sections; member 
of the Research Committee; and Honorary 
Chairman, student branches at University of 
Tennessee, and University of Colorado. 


Wallace Langdon Newell (1867-1949) 


Watrace L. News, construction engineer 
at the Holden Copper Mine, Chelan, Wash., 
died in Seattle, Wash., on Feb. 1, 1949. Born, 
Pine Island, Minn., Nov. 8, 1867. Parents, 
Francis Smith and Sarah Langdon (Riddler) 
Newell. Education, Shell Lake (Wis.) High 
School, 1886; Wisconsin State Normal School. 
Married Lillian McIntosh, 1894; deceased 
1897. They had no children. Mem. ASME, 
1914. 


Patrick A. Phelan (1879-1949) 


Patrick A. Puexan, self-employed engineer, 
formerly with E. I. du Pont de Nemours and 
Co., Inc., Wilmington, Del., died in Lans- 
downe, Pa., March 24, 1949. Born, Ireland, 
Aug. 16, 1879. Parents, Nicholas and Cath- 
erine Phelan. Education, public and paro- 
chial schools of Philadelphia, Pa.; graduated 
from Drexel Institute of Technology, 1909. 
Mem. ASME, 1919. He was unmarried. 


William Edward Rea (1905-1948) 


WituiaM Epwarp Raza, chief engineer, Wil- 
liams Brothers Corp., died in St. Louis, Mo., 
Nov. 23, 1948. Born, Valier, Ill., Dec. 7, 
1905. Parents, William Harold and Roberta 
Rea. Education, Arkansas City (Kans. ) 
High School, 1921. Married Dorothy Ann 
Klopfenstein, 1929. Mem. ASME, 1939. 
Survived by wife and daughter, Sue Jane, 
Casper, Wyo.; and his mother, Mrs. W. H. 
Rea, Benton, IIl. 


Laurence Froyd Seaton (1887-1948) 


Laurence Froyp SgaTon, operating super- 
intendent, The University of Nebraska, Lin- 
coln, Neb., died in Lincoln, Neb., Jan. 2, 1948. 
Born, Seaton, Ill., March 26, 1887. Parents, 
John Henry and Ida Jane (Palmer) Seaton. 
Education, BS, University of Nebraska, 1911; 
ME, University of Nebraska, 1919. Married 
Pearl Erwin, 1913; children, Marjorie and 
Wanda. Mem. ASME, 1940. Survived by his 
wife and two daughters, Marjorie Cassity, 
Hamden, Conn., and Wanda Webster, Gastonia 
N.C, 


William Gustavus Starkweather 
(1869-1949) 


Wituiam = G. Srarkweatuer, president, 
Starkweather Engineering Co., Newtonville, 
Mass., died in Newtonville, Mass., on April 
23, 1949. Born, Milwaukee, Wis., Sept. 13, 
1869. Parents, William Henry and Mary 
Louise (Parsons) Starkweather. Education 
ME, Cornell University, 1892. Married Helen 
Kellogg Burr, 1895, who died Feb. 1, 1944. 
Mem. ASME, 1897. Served on the Meetings 
and Programs Committee, 1918-1922; Chair- 
man, ASME, Boston Section, 1919. Survived 
by son, John Burr Starkweather, daughter, 
Mrs. R. P. Adair; and sister, Jessie Converse 
Starkweather; and six grandchildren. 
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Emil C. Stolberg (1875-1949) 


Emit C. Srorserc, chief engineer of the 
American Car and Foundry Co., New York, 
N. Y., when he retired in 1945, died at his 
home in Glen Ridge, N. J., on May 4, 1949, 
after a long illness. Born, Belleville, Ill., 
April 5, 1875. Parents, George H. and Eliza- 
beth Mary Stolberg. Education, BSME, 
Washington University of St. Louis (Mo.), 
1896. Married Bertha Pauli, 1902, who died 
in 1937. Mem. ASME, 1917. Survived by 
two sons, Charles P., Cleveland, Ohio, and 
William G., Detroit, Mich., and a daughter, 
Helen S., Washington, D. C.; and three grand- 
children. 


Warren Grover Cleveland Thompson 
(1885-1949) 


Warren G. C. THompson, associate pro- 
fessor, mechanical-engineering department, 
Pennsylvania State College, State College, 
Pa., died at the Center County Hospital, Belle- 
fonte, Pa., on March 22, 1949. Born, Scarlett 
Mills, Pa., Feb. 4, 1885. Parents, Howard 
Boyer and Esther Sarah Thompson. Educa- 
tion, BS, Pennsylvania State College, 1908; 
ME, Pennsylvania State College, 1913. Mar- 
ried Amelia L. Hughes, 1919. Assoc. ASME, 
1918; Mem. ASME, 1926. Survived by his 
wife and three daughters, Sarah T. Saylor, 
State College, Pa., Esther T. McGeehan, Dun- 
more, Pa., and Marie Claire Thompson, Woon- 
socket, R. I. 


Samuel Kepner Varnes (1885-1949) 


SamueL Kepner Varnes, chief engineer, 
ammonia department, E. I. du Pont de Ne- 
mours and Co., Inc., Wilmington, Del., died in 
a Wilmington, Del., hospital on April 18,1949. 
Born, East Salem, Pa., May 21, 1885. Parents, 
Joseph D. and Mary A. (Kepner) Varnes. 
Education, BSEE, Pennsylvania State College, 
1906; ME, Pennsylvania State College, 1913. 
Married Florence Virginia Snyder, 1912; 
children, Clara Louise and Anna Barbara. 
Jun. ASME, 1910. Served on the Boiler Code, 
Main Committee, 1937-1947; Committee on 
Ferrous Materials, 1939; Chairman, Special 
Committee on Clad Vessels, 1937-1947; Sub- 
group on Austenitic Plates, Tubular Products, 
Castings, and Forgings, 1947; and Subgroup 
on Stress Allowances for Ferrous Materials. 


William von Phul (1871-1949) 


Witt1am von Puut, former president of 
Ford, Bacon and Davis, Inc., New York, N. Y., 
died April 17, 1949, at his home in Larchmont, 
N. Y., after a short illness. Born New Or- 
leans, La., July 20, 1871. Parents, William 
and Mary McDougall (Williams) von Phul. 
Education, BS, Tulane Universiry, 1891; 
ME, Tulane University, 1893. Married Marie 
Alzire Cade, 1895. Honorary DE, Tulane 
University, 1931. Mem. ASME, 1907; Fellow 
ASME, 1941. Survived by his wife, a sof, 
Captain William von Phul, Jr., U.S.N.R. 
(retired); four daughters, Mrs. Armin 4. 
Uebelacker, New York, N. Y., Mrs. William 
Thompson Smith, Mrs. Rodney M. Ollinger, 
and Mrs. Charles G. Ollinger, Jr., Larchmont, 
N. Y.; and a brother, Nolan Stuart von Phul, 
San Antonio, Texas. 
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